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The Big Stick 


a By Rufus T. Strohm 


Back in the days when I wore knee pants 
And garden work was a circumstance, 
con: | If father told me to hoe the beans, 
Ave Or pick the bugs from the growing greens, 
ane Or make a bed for the humble squash, 
rest. Or train the cucumber vines, b’gosh, 
I went and did it, the best I could, 
ver And that, believe me, was pretty good! 


Though toil is a thing most boys dislike, 
It never entered my head to strike, 

and Nor was I tempted to slight or shirk 

and Gr practice soldiering in my work; 

Tivo For well I knew I’d be playing hob 

: If I made a botch of that garden job, 

. Since there’d be a conference of three— 
eon My dad, and a barrel stave, and me! 


Now, I’m not keen on the sort of thing 
_ Like a kaiser, emperor, or king; 
tory A bit of them is a quantum suf.— 
Or what we commonly call ‘“‘enough”’; 
sin For though a few may be good, egad, 
ower The common run of the lot is bad. 


t. to Still, what we need in the present hour 
hy- Is an autocrat with a big-stick power. 


And they who hindered the nation’s life 
“orth By brewing trouble and stirring strife 
wee Would all be haled to the autocrat 
ind With the iron arm and the cordwood bat, 
And brought to the proper frame of mind 
‘har! To toil for the good of humankind; 


com: For work’s the thing that the country needs— 
We're long on talking and short on deeds! 
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Electrically Driven Steel Reversing Mills 


By FRASER JEFFREY 


Electrical Engineer, Allis-Chalmers 
Mfg. Co., Milwaukee 


Tonnage output per cost of operation and main- 
tenance rather than first cost is the basis on 
which electricity is efficiently replacing steam as 
a mill drive. Features of an interesting instal- 
lation in which a reversing motor and its neces- 
sary complements replaced an engine unit. 


of the “cost per ton” in any steel-mill installa- 

tion, is the “tonnage output per cost of operation 
and maintenance” rather than the “tonnage output per 
first cost.” This may seem somewhat paradoxical but 
is evidenced more or less all the time by the large 
number of mills that are constantly changing over from 
low-first-cost units to equipment of higher first cost; 
namely, steam to electric drive. Higher first cost means 
little if in a reasonable length of time the saving in cost 
of operation and of maintenance will more than offset it 
to the extent of showing appreciable gains. For this 
reason electric drive in the steel mill, in view of its 
higher efficiency than the steam drive, is more than 
making up the difference due to its higher first cost. 

In the older type of steam-driven mill of today, the 
buildings have been built up around the equipment in 
such a manner that no radical changes can readily be 
made in the mill layout. In many cases the mill property 
is limited in size such as would prohibit any radical 
expansions in the new building layouts, and in general 
the whole sequence of operation is dependent and 
radiates from the two-high steam-driven reversing 
blooming mill. 

Competition has become keen of late years, with the 
result that the different mills are desirous of reducing 
the cost per ton of their product in every way reasonably 
possible. It is usually only a question of time when the 
reversing engine will reach the state where practically 
complete renewal is needed. This may not occur for a 
long period, many of these faithful old engines having 
seen more than twenty years’ service; nevertheless, 
they do wear out just as any piece of machinery will. 
When this point is reached there are several courses 
open to the mill owner; First, the old engine can be 
renewed; second, the engine can be replaced by a 


(): E of the prime points of consideration outside 


reversing electric motor and its necessary complements; 
third, the engine, mill, buildings, etc., can be replaced by 
a@ continuous-running electrically driven mill. 

If the engine is renewed, the cost per ton of product 
and the total tonnage will remain practically the same 
as before. If the engine is replaced by a reversing elec- 
tric motor with auxiliaries, the cost per ton of product 
will be reduced, but the first cost versus that of the 
engine will be greater, the total tonnage remaining prac- 
tically the same as before, provided the mill has already 
been worked to its full capacity. 

The replacing of the engine, mill, buildings, etc., by 
a continuous-running electrically driven mill is 
obviously prohibitive and not to be considered. 

This is, then, the problem facing the older type of 
steam-driven mill—a question of still adhering to the 
steam, or one of electrification. As a natural con- 
sequence it is the electrification of these kinds of mills 
that is largely responsible for the reversing motor of 
today. When considering an entirely new electrically 
driven blooming mill, the continuous-running type is 
seldom selected (only one mill of this kind being in 
existence in this country today) because it can be con- 
sidered only for mills turning out an extremely large 
tonnage and usually of one particular product. The first 
cost, not only of the electrical equipment, but of the mill 
equipment, buildings, etc., is so large as to practically 
limit its use to this kind of mill. The selection, however, 
is governed more or less by local conditions and such 
things as first cost, material to be rolled, conditions of 
rolling, tonnage, etc. The continuous mill is naturally 
more efficient than the reversing type, and it is also a 
proved fact that the reversing motor is more efficient 
than the reversing engine. Giving the engine due 
credit, it may be stated that on any given mill it can 
be made to turn out as much tonnage as the electric 
motor. In efficiency, however, it loses out considerably, 
and this is the potent item in these days of keen com- 
mercial rivalry. Within recent years there have been 
erected several entirely new plants in which steam drive 
has been used, but this i: largely on account of special 
prevailing conditions and is more the exception than 
the rule. 

Electrification may be carried to the extent of instal- 
ling a complete plant from prime movers to motors and 
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the necessary auxiliaries, or it may mean only the 
installation of the large main-drive motors and their 
auxiliary equipment. A great deal depends on the size 
of the mill and the local conditions, as to whether. or 
not power should be generated at the mill or ddvan- 
tageously bought from some one of the local power ¢om- 
panies. It is a matter of record that in most of the oldér 
steam-driven mills, electricity is used for the operation 
of the screw-downis, tables,: ‘colds saws, etc. 

At one steel plant the’ reversing engine on the main 
plate-mill drive reached the point’ where one “of the 
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FIG. 1. ELECTRICAL CONNECTIONS OF REVERSING 


MOTOR AND AUXILIARY EQUIPMENT 


three courses of procedure previously given had to be 
considered, with the result that the second one was 
ultimately decided upon. The equipment that replaced 
the steam engine has now been in operation for nearly 
a year and has shown results fully substantiating the 
original contention that it would be better to electrify 
the old mill even at a higher first cost than it would be 
to replaced the engine. 

The installation has some unique features that may 
be of general interest. It consists of a direct-current 
reversible motor direct connected to a two-high, two- 
stand mill. A flywheel motor-generator set transforms 
alternating current to direct current, the commutator 
of the direct-current generator on the set being elec- 
trically connected through an automatic reclosing cir- 
cuit breaker to the commutator of the direct-current 
reversing motor. An automatic liquid slip regulator 
with a special torque motor controls the line peaks by 
allowing the flywheel to give up its energy at certain 
predetermined points, while a small exciter motor- 
generator set, under control of a master switch operat- 
ing in conjunction with full magnetic-type control 
panels, governs the fields of both the generator and the 
motor. In this manner a speed range from zero to 70 
r.p.m. is possible and is required on account of the high- 
grade alloy steel that is rolled in one heat from the bloom 
to the finished product in passes varying from 15 to 25, 
depending on the size and nature of the material being 
rolled. The sequence of operation is such that under 
certain rolling conditions a 10 x 12-in., 800-lb. bloom of 
hard, tough alloy steel is rolled to a final product 16 in. 
wide and *; in. thick. The roughing and edging is done 
On the first roll stand, the passes being short and at low 
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speed. The material without reheating is then trans- 
ferred by an electrically driven table to the second roll 
stand, where the passes are of long duration and 


-accomplished at fairly high speed. To meet the varying 
conditions required, 
~arranged that 23 speeds forward and 23 speeds reverse 
‘are - obtainable. 


the master controller is so 


A simplified wiring diagram of the 
connections is shown in Fig. 1. 
A-complete - oiling -system ~of sufficient capacity to 


:lubricate the bearings of-the- reversing motor and the 
‘flywhéel bearings of the flywheel set is provided. This 


includes a, motor-driven oil pump Supplemented by a 


'steam- “driven. oil pump. for use in casey of failure of the 
main. supply line. 


This ‘insures a_ constant flow of oil 
to the*bearings, as the flywheel set, owing to its own 
inertia,‘ will not come: to rest for: hours after the 


main-line switch is: opened. 


The. speed and; storque control is through a 
master switch and s“contactor panels shown by'Fig. 2. 
On one panel are mounted a circuit-breaker switch, a 
set of reversing switches, accelerating switches or 
speed points and a current and voltage relay. Instead of 
epening the main circuit, the circuit-breaker switch 
opens the field circuit of the generator, thereby making 
it unnecessary to handle large currents at high voltage. 
The current relay governs the strength of the motor 
field relative to the generator field, and the voltage relay 
prevents reclosing of the circuit breaker until the 
generator voltage has dropped to zero, and the master 
switch is returned to the off position. 

On the other panel are a number of switches for weak- 
ening the field of the motor for speeds above normal and 
relays and switches for controlling this operation. The 
switches for weakening the motor field are selected by 
the master and will insert or cut out the resistance, 
corresponding to the position of the master switch, the 
latter providing a means of selecting the direction of 
rotation and the speeds desired. 

The headpiece shows the four-bearing flywheel 
motor-generator set comprising a 900-hp. 2200-volt 


FIG. 2. MASTER SWITCH AND AUTOMATIC 
CONTROL PANELS 


three-phase 60-cycle 720 synchronous r.p.m. induction 
motor; a 9.5-ft. diameter, 45,000-lb, machined plate-type 
flywheel fully inclosed in a sheet-metal casing and a 
700-kw. 525-volt direct-current generator. As _ the 
stator of the induction motor can be moved axially, 
thus exposing the rotor and stator for inspection and 


| 
6 
ji 
1h 
4 
Sang 
3 
| 


1032 


repairs, it is unnecessary to disturb the shaft and 
integral flywheel in any way whatever. 

Including windings, slip rings, etc., the rotor is made 
suitable mechanically and electrically to withstand the 
shock of “plugging” and is used principally for bring- 
ing the rotating parts to rest when shutting down the 
set. Some idea as to the inertia of the moving parts is 


L1G, 3. LIQUID STARTER AND AUTOMATIC SLIP 
REGULATOR 


obtained from the fact that it takes the set about 13 
hours to come to rest from full speed, the retarding 
effort being its. own windage .and friction only. By 
tying in the mill motor and mill, stopping can be effected 
in some twenty minutes, while by full “plugging” the 
set can be brought to rest in approximately 33 minutes. 
The direct-current generator is of the shvnt-wound 
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ture current and accomplishing the reversal of the main 
mill motor whenever desired. 
The starter and automatic slip regulator of the 


liquid type, Fig. 3, consists of an iron tank containing 


the electrodes and electrolyte, a motor-driven centrif- 
ugal circulating pump, a torque motor operating a set 
of weirs controlling the electrolyte level and the neces. 
sary operating accessories such as no-voltage release, 
plugging valves, accelerating valves, etc. It is designed 
not only for “plugging” conditions, but to start the 
motor-generator flywheel set from rest and bring it up 
to speed, and then automatically vary the speed in order 
to increase the slip so as to permit the flywhee! to 
deliver part of its stored energy when the demand for 
power is in excess of the amount for which the regulator 
is set. It will take care of a maximum slip of approx- 
imately 20 per cent, thus allowing a speed variation on 
the flywheel set down to 80 per cent of full-load speed. 
When the current required by the induction motor of 
the flywheel set exceeds the amount for which the 
regulator is set, the torque motor operates the weirs, 
thus introducing resistance in the secondary circuit of 
the induction motor and permitting the flywheel to give 
up some of its stored energy. When the current demand 
decreases again, the reverse operation takes place and 
the set is automatically brought to its normal speed. 
The iron tank of the regulator is divided into an 
upper and lower compartment, there being interposed 
between the two a large butterfly valve. When the main- 
line switch to the motor of the flywheel set is closed, 
the electrolyte in the regulator is at its lowest level, 
and consquently, full resistance is in the rotor circuit. 
Closing the butterfly valve, which is then held in posi- 
tion by a magnet coil and catch, starts the circulating 
pump motor and causes the electrolyte level to rise and 
bring the induction motor to speed. Another butterfly 
valve located in the discharge pipe of the circulating 
pump can be given various adjustments so that the rate 
of acceleration can be varied at will. The magnet coil 
and catch on the large butterfly valve serves as a no- 
voltage release and also acts in conjunction with the 
“plugging” switch, dumping the electrolyte from the 
upper to the lower compartment, thus inserting full 
resistance in the rotor circuit of the induction motor. 


interpole compensated type, especially designed for 
“black” commutation of heavy overloads in current up 
to 3,870 amperes. The shunt fields are wound for 250 
volts and are controlled by means of the master switch 
operating in conjunction with a 25-kw. induction-motor- 
driven exciter set. In this manner not only varying 
field strengths are obtained, but the polarity can be 
reversed -also, thus changing the direction/of the arma- 
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FIG. 4. LOAD CHART TAKEN ON LINE SIDE OF INDUCTION MOTOR OF FLYWHEEL SET, WITH REVERSING sic tok 
UNDER’ HEAVY PEAK-LOAD CONDITIONS 


Regardless of the heavy peak-load conditions imposed 
on the reversing motor, the automatic regulator smooths 
out and equalizes the power from the line, as shown 10 
Fig. 4. This is an actual load chart taken on the line 
side of the induction motor of the flywheel set when 
the reversing motor was working under heavy peak load. 

Reading from right to left the chart shows the load 
conditions from 12 o’clock noon until 7 o’clock at night. 
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‘‘he final setting of the regulator was not made until 
6:10 o’clock in the evening, so that from 12 o’clock 
until 6 o’clock different settings were made during the 
intervals at 1:15, 3: 20, 4:50 and 6: 10 p.m. to allow 
the flywheel to carry more and more of the load. For this 
reason a gradual reduction in the peaks on the induc- 
tion motor is quite noticeable. It should be noted that 
the same condition of rolling prevailed throughout the 
entire period of time shown, and the chart gives a 
yood idea as to what can be accomplished with a regula- 


hla. 5. COMMUTATOR END OF REVERSING PLATE- 
MILL MOTOR 


tur of this kind acting in conjunction with a flywheel. 
In the final setting, from 6 to 7 p.m., the regulator was 
adjusted for a current load on the induction motor 
corresponding to the dotted line shown. 

The main reversing motor, Fig. 5, is provided with 
a compensated winding in the faces of the poles, in 
addition to the shunt-field and interpole windings. Its 
bearings are of the pedestal type, self-aligning, ring- 
diling and water-cooled, the pedestal next to the mill 
being suitable to take the thrust from the mill in case 
of a spindle break. 

The motor has a normal rating of 800 hp. and 2,500 
hp. maximum at 37 r.p.m. It is capable of exerting a 
maximum, repeating torque of 400,000 lb. at 1 ft. radius 
from zero to 37 r.p.m. and a maximum emergency torque 
of 425,000 Ib. at 1 ft. radius. It is capable of deliver- 
ing 1,200 hp. continuously without injury; constant 
torque from zero to 37 r.p.m. and slightly decreasing 
horsepower from 37 to 70 r.p.m. 

From full speed of 37 r.p.m. to the same speed in the 
reverse direction of rotation can be accomplished in 
much quicker time than the bloom can be handled for 
the succeeding pass. As the entering is done at 
comparatively low speed, the actual period of reversal 
is even shorter than from full speed in one direction 
to full speed in the opposite direction. The time element 
of reversal is therefore more than enough to meet the 
prevailing rolling condition for both the reduction of 
the bloom as accomplished on the first stand of rolls and 
for the finishing of the plate on the second stand of rolls. 

A motor-driven. blower, located in the room with the 
flywheel motor-generator set, draws fresh air from out- 
side of the building, discharging it through a concrete 
duct to the lower back end of the reversing motor. Part 
ot the air goes into the rotor spider and out through 
the vcntilating ducts and commutator necks past the 
commutator and the balance past the field coils out 
wbove the commutator. While a reversing motor of 
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this kind is given a certain definite guarantee as to 
temperature rises for various loads, it is much more 
important that the commutation will be such as to be 
consistent with long life and continuity of service. It 
is inconsistent to set a limit of 35 deg, C. rise and 
sparkless commutation for average load conditions, if 
at peak loads-the commutation becomes dangerous. 

From .the.smaller type of steel mill’ there is usually 
a demand for quite a varied product as to length, 
width, thickness, shape, etc., that has to be accomplished 
by being able to meet these different requirements with 
the one available equipment. This sometimes involves 
apparatus capable of varied speed ranges, and as the 
conditions of one mill are oftentimes totally different 
from those of another mill, it is seldom that any two 
are alike. This involves a specialized study of each 
conditicn to be met in order that the proper equipment 
can be selected. 

On the other hand, in some of the larger mills rolling 
a more or less standardized product, such as rails, rods, 
plate, etc., the power requirements are fairly well known 
and the equipment more or less standardized. There- 
fore, owing. to the already numerous installations on 
which data are available, and in being able to closely 
estimate the power required for rolling steel, there is 
at this time no difficulty in determining within close 
limits the power required to drive any given mill work- 
ing under any given condition. 


Don'ts for the Diesel Engineer 


Don’t negiect to filter all your fuel oil. 

Don’t delay regrinding the valves until the engine 
stops from lack of compression. 

Don’t fail to clean the fuel-oil filters at stated inter- 
vals. 

Don’t try to put the cylinder-head nuts on the wrong 
studs. Mark both stud bolt and nut. 

Don’t forget to examine the main bearings at every 
opportunity. 

Don’t neglect the bleeder or drain on the air-com- 
pressor discharge line. Moisture in the air makes the 
engine hard to start. 

Don’t allow the air-compressor discharge to reach a 
high temperature: a plentiful supply of lubricating oil 
and a high air temperature have exploded more than one 
air bottle. 

Don’t use too much compound in grinding the fuel 
valves. Use it sparingly and so avoid grooving 

Don’t forget to examine the needle-valve seat when 
grinding the needle. A pocket flashlight will lighten up 
the interior of the valve cage. 

Don’t think the air-compressor intercooler will oper- 
ate forever without cleaning. 

Don’t allow the fuel needle-valve spring to become 
weak. High-injection air pressure may, in such event, 
cause the needle to wedge open. 

Don’t neglect to drop a little kerosene on the exhaust 
valve stem each day. This will prevent gumming where 
a heavy fuel is used. 

Don’t flood the air compressor with oil. Two or three 
drops per minute per cylinder is ample. 

Don’t neglect leaks around the fuel pump plunger. 
When repacking, remove all the oid packing, filling the 
stuffing box with new material. 

Don’t attempt to tighten a leaky air-line joint under 
pressure, 
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Correct Height of Return-Tubular Boiler 
Above the Grate 


By HENRY MISOSTOW 


Engineer, Smoke Department, City of Chicago 


For best results with bituminous coal the shell 
of a return-tubular boiler should be set as near 
the fire as possible and still provide ample room 
for the gases. The result is not only better heat 
absorption, but also better combustion, due to 
the lower furnace temperature and the less- 
violent distillation of the volatile. 


tings for return-tubular boilers impressive, John 

A. Stevens in the March 30 issue of Power claims 
it to be in accord with “modern practice.” Whether a 
particular distance from the grate to the shell is, or is 
not, modern practice, is of small importance. A me- 
chanical efficiency of 90 per cent and a thermal effi- 
ciency of 10 per cent surely indicate that there are still 
possibilities before us. 

As to “gratifying results” from modern practice, an 
actual incident of recent occurrence may be illuminat- 
ing. Recently, the writer designcd a furnace intended 
for high capacity and, incidentally, better economy. A 
78-in. by 20-ft. return-tubular boiler was equipped with 
i device to promote circulation and was to be equipped 
with forced draft and special grates. With these im- 
provements installed, the combination on test developed 
333 per ccnt of rating and a little better than 75 per 
cent efficiency. ‘The coal man, forced-draft man and 
the man who cquipped the boiler with the circulating 


r XO MAKE his argument in favor of higher set- 


RETURKN-TUBULAR BOILER SETTING WITH LONG 
DUTCH-OVEN ARCH 


dey ce, each claimed credit for the boiler performance, 
for, ottirg er ignoring the part played by others. 

Boiler performance is the combined result of many 
factors entering into or contributing to the operation 
and cannot be claimed or attributed to the height of a 
boiler setting. In fact, if any one factor should be 
viven credit, it should be the men who operate—the 
engineer and fireman. 

To determine the best distance from the shell of the 
boiler to the grate, try to visualize factors and eondi- 


tions in practice which determine this distance, «) | 
reduce these to measureable quantities as far as po 

sible. The distance from the shell of the boiler to th. 
grate which makes possible the use of the greate-: 
amount of heat generated in the furnace is to be fay- 
ored, provided such a setting does not interfere wit!) 
making available the maximum amount of the potentia| 
heat in the fuel. To satisfy these conditions, we must 
set the boiler as close to the source of heat, which is 
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DUTCH-OVEN ARCH CUT AWAY ABOVE THE FIRE 
AND DEFLECTION ARCH ADDED 


FIG. 2. 


the fire, as possible, and still have a furnace which will 
allow perfect commercial combustion in the presence of 
the boiler at the predetermined distance. 

Taking for granted that the importance of draft and 
its utilization is fully appreciated, consider the combus- 
tion of bituminous coal. The characteristics of this 
coal in the process of combustion are unlike those of 
any other form of fuel, and vet it presents the combined 
characteristics of all other principal fuels, such as 
anthracite, coke, oil and gas. Part of it burns on the 
grates, part is liberated as heavy hydrocarbons in the 
form of oil vapor to be broken up into gas above the 
fuel bed, and CO and light hydrocarbons are in the 
form of gas nearly ready for combustion. The pre- 
paratory process before actual combustion takes place, 
often termed distillation of the volatile, has an im- 
portant bearing on the results to be obtained. The 
more violent the process of distillation the harder it 
is to obtain complete combustion. There is less fixed 
carbon and more and heavier hydrocarbons carrying 
a greater amount of free carbon than with anthracite. 
The less violent the process the less hydrocarbons 0i 
the heavy composition containing little or no free car- 
bon. These lighter gases are easy to break up and 
burn. The rate of distillation, or rather, violence of 
distillation, is directly proportional to the temperature 
at which distillation occurs. 

This characteristic of bituminous :oal being well a» 
preciated by most of the stoker manufacturers, each 
claims that his stoker is the best means to obtain 
progressive combustion; that is, coal is being slowly 
moved into the zone of high temperature, making pos- 
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sible slow distillation at low temperature and a high- 
temperature zone for burning the remaining coke or 
fixed carbon... So-called perfect mechanical firemen 
(stokers) that flip the coal have failed in competition 
with stokers that make progressive combustion possible 
because in their design the importance of slow distilla- 
tion at relatively low temperature was not considered. 
The foregoing being correct, then close proximity 
of the boiler is desirable, not only to obtain better 


FIG. 3. ONE OF THE FANCY FURNACE DESIGNS SHOWING 
SLIGHT IMPROVEMENT 


absorption, but also to obtain better combustion by 
reducing the furnace temperature and at the same time 
reducing the violence of distillation, thereby minimizing 
the difficulty of handling the volatile part of the coal. 
The time required for distillation in practice varies 
from three to ten minutes, depending upon the quantity 
charged and the furnace temperature, but on an average 
in hand-fired furnaces six minutes is ample. During 
combustion air admitted is heated to the furnace tem- 
perature, and naturally its volume increases as the tem- 
perature increases. Any restriction to this expansion 
would delay combustion and interfere with the mixing 
of air and combustible gases. So ample room must be 
provided for the gases rising from the fuel bed. 

Gases on leaving the fuel bed, if the firedoors are 
closed, tend to rise vertically until they are affected 
by the force of the draft; then they bend slowly toward 
the exit and, when in line with or above the bridge wall, 
are entirely under the control of the draft and take a 
straight line to the rear of the boiler. Flames, indi- 
cating the direction of the gases, seldom impinge against 
the boiler at right angles, but travel parallel to it. In 
fact, they do not ascend so as to hug the curvature of 
the boiler, indicating that the force of the draft gets 
full control of the gas travel near, and a little above, 
the bridge wall. The chilling effect of the shell, then, 
cannot have any material effect on combustion, as the 
flames travel parallel to the shell, scarcely touching it, 
for there is a gas strata or film covering the boiler shell 
that moves at comparatively low velocity, being impeded 
by the roughness of the metal. Therefore, the space 
required for combustion will be that space necessary to 
accommodate the gases rising from the fuel bed at the 
furnace temperature. Combustion will be carried out- 
ward and completed in the combustion chamber without 
ili effect from the boiler shell, as anyone can become 
convinced by observation of the facts in every-day 
practice. 

The amount of gas per pound of coal in the furnace 
seldom exceeds 20 lb. This is augmented by infiltra- 
tion until at the stack, in some cases, it runs as high 
as 35 lb. But in considering the furnace space above 
the grate, an allowance of 20 lb. of gas per pound of 
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coal should be ample. With the boiler set above the 
fire and free to absorb heat, the temperature in a hand- 
fired furnace seldom exceeds 1,800 deg. F.; for prac- 
tical purposes, say there are 52 cu.ft. of gas to a pound 
of coal. The maximum rate of combustion for a hand- 
fired furnace can be taken as 25 lb. of coal per square 
foot of grate per hour. Gases rising from each succes- 
sive foot longitudinally of the grate, traveling toward 
a common point and in a straight line, are bound to 
coincide or join together, forming one mass at or beyond 
the last unit area at the front face of the bridge wall. 
The gases rising from the front end as they pass over 
the second square foot will be doubled, and the gases 
over the last foot of grate will be as many times greater 
as the distance traveled by the gases rising from the 
first square foot of grate, granting that all grate surface 
is uniformly active. 

The maximum rate of combustion being 25 Ib. of coal 
per square foot of grate per hour, and 20 lb. of gas 
per pound of coal at 1,800 deg. F., or 52 cu.ft. of gas 
per pound of coal, the required height to accommodate 
the gases will depend on the velocity. The velocity of 
the gases in the furnace is at first indefinite, then 
gradually accelerates as they move toward the bridge 
wall, and can be taken conservatively as 20 ft. per 
second. At the front, where the velocity is less, the 
gas body is smaller, so natural conditions almost com- 
pensate each other. The area required to allow the 
gases from a strip of grate 1 ft. wide and 6 ft. 


v 


Longitudinal Section “D-D™ 


Section 


FIG. 4. FINAL DESIGN OF SETTING, KNOWN IN CHICAGO 
AS NO. 8 FURNACE 


long to pass at a velocity of 20 ft. per second is 


—60 60 = 2.17 sq.ft. As the unit 
width is 1 ft., the height required will be 2.17 ft., or 
26 in. Taking the space requirement for the fuel bed 
end the pitch of the boiler as 12 in., the required 
distance that the boiler must be set from the grate 
to provide a space for the change of direction of the 
gases from the vertical to the horizontal will be 26 + 


12 == 38 in. 
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From this it can be seen that the 38-in. setting will 
take care of the combustion requirements provided the 
rate of combustion does not exceed 25 |b. per sq.ft. of 
orate per hour. Where the ratio of the grate area 
to the heating surface of the boiler is such as not to 
require this rate of combustion, the distance may be 
reduced accordingly. 

In ordinary practice boilers should be set at a height 
above the dead plate not less than 0.25 of the grate 
length plus the height of the bridge wall. In this case 
25 per cent of the grate length is 6 & 0.25 = 1.5 ft., 
or 18 in. The bridge wall being 18 in. high, then 
ig + 18 = 36. Wherever the space is available, to 
this is added 2 in. to take care of the required boiler 
slope, making 38 in. from the dead plate to the shell 
of the boiler. Any variation from this may be an 
expensive luxury or an expensive economy, 

As to the betterment in performance by reducing a 
48-in., or higher, setting to 38 in., it is difficult to draw 
a comparison, as most of the changes from higher to 
lower settings have been made simultaneously with 
other changes, such as redesign of the brickwork, and 
while the results obtained in each case were worth 
‘ while, it would difficult to ascertain the gain contributed 
by reduced height. However, the writer knows of one 
case that may be of interest in more ways than one, 
and it may help incidentally to clarify some of the 
hazy ideas which have been, and are now being fol- 
lowed by some of the so-called combustion experts who 
persistently harp about the importance of high tem- 
perature, the chilling effect of the boiler and the horrible 
results following the contact of the flame and the boiler 
shell. 

The sketches submitted are setting designs for the 
same boiler and can be considered as an index to the 
evolution of hand-fired furnaces for return-tubular 
boilers, each representing the prevailing idea at the 
time the change was made. Fig. 1 shows a full dutch- 
oven arch 9 in. thick extending 26 in. beyond the bridge 
wall. The arch is 8 ft. 6 in. long, and there is a 3-in. 
space between it and the shell of the boiler. The boiler 
is set 4 ft. at the front and 53 in. at the bridge wall 
from the shell to the grate. 

In May, 1908, the furnace replaced a Hartford setting 
to prevent smoke and to improve economy. The results 
were not as anticipated. A boiler test showed an evapor- 
ation of only 3.84 lb. of water per pound of coal, high 
initial and final furnace temperatures and dense smoke 
after each firing for from one to two minutes. The 
capacity was but little over one-half of the rating. About 
six months later the furnace was modified as shown in 
Fig. 2, the significant features of modification being 
the addition of a deflection arch at the end of the dutch- 
oven arch, and the exposure of the boiler shell above 
the fire by removing 4 ft. from the front of the dutch- 
oven arch. The changes improved the smoke condition, 
but not to a degree to be considered satisfactory. The 
initial and final furnace temperatures were reduced 
moderately. The capacity approached rating, and an 
evaporation test showed 4.25 lb. of water per pound of 
coal of the same quality as before. 

In 1914 this furnace was replaced by the fancy fur-. 
nace shown in Fig. 3. A test showed an evaporation of 
5.05 lb. of water per pound of coal, and the smoke con- 
dition was improved somewhat. Not being satisfied, 
the engineer kept on changing and another commercial 
furnace was installed which showed on test an evapora- 
tion of 5.17 lb. of water per pound of coal. 
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During the same year, on the writer’s advice, th. 
setting was changed from practically 53 in. from th. 
grate to the shell at the bridge wall to 38 in. and th. 
brickwork was redesigned, as shown in Fig. 4. A tes: 
with the same quality of coal used with the other fu) - 
naces showed an evaporation of 7.78 lb. of water pe: 
pound of coal. In a seven-day test the evaporation wa: 
7.07 lb. of water per pound of coal. The chimney neve: 
shows dense smoke if the boiler is properly fired. 

In this case it is difficult to say how much credi: 
for the improvement in evaporation is due to decreas. 
ing the distance from the shell of the boiler to the 
grate or how much is due to the brickwork rearrange- 
ment, but there is no question that it made a tangible 
contribution to the final results. 


The Solid Injection Oil Engine 


The air compressor, be it a direct-connected or «a 
separate unit, furnishes a large percentage of the 
Diesel-engine troubles. The pressures and conditions 
under which it operates are such that lubrication is 
difficult; valves often leak and packing troubles are 
always present. Furthermore, since considerable quan- 
tities of air are employed in the injection of the fuel 
charge, the power demands of the compressor range from 
6 to 10 per cent of the horsepower developed in the 
engine. Many Diesel designers have attempted to elimi- 
nate the compressor, but with little success. Where 
the engine is operating on the Diesel cycle, the injec- 
tion of oil occurs over a considerable period of the power 
stroke, and it is necessary to have some means whereby 
the pressure in the fuel-oil lines can be kept constant 
during the period of injection. 

The Vickers Co., of England, several years ago aban- 
doned the air blast on their Diesels and now make use 
of a fuel-injection system having a flattened steel tube 
to maintain the oil pressure. This design apparently 
is very successful since many Vickers Diesels are in 
daily service in the British navy and in the merchant 
marine. 

The explosive, or constant-volume, oil engine does not 
require a constant oil-line pressure nor the somewhat 
complicated fuel-valve mechanism of the Diesel, and 
it is to this type of engine that the solid injection prin- 
ciple is most adaptable. The one feature with the solid 
injection engine that requires the most careful design- 
ing is the atomizer, or injection nozzle. Since there is 
no air blast to break up the fuel, the atomizer must do 
this mechanically. In fact, the oil must be atomized 
in a more perfect manner than necessary with the air- 
injection engine. Furthermore, the nozzle must handle 
the oil without the dribbling effect so prevalent in hot- 
bulb designs. 

In the Diesel engine it has been customary to employ 
a compression pressure ranging from 450 to 600 lb. per 
sq.in. Those engineers accustomed to these pressures 
are under the impressicn that with the lower pressures 
encountered in the explosive engine the temperature 
will be entirely too low to cause auto-ignition. It then 
appears unreasonable to operate an engine having : 
compression pressure of 200 to 300 lb. without a hot- 
bulb or other ignition device. The following explana- 
tion is given with the idea of clearing up this question. 

It has been proved that a fuel will ignite at a tem- 
perature well below 800 deg F. provided it is atomized 
or broken up to allow each minute oil particle to be 
in contact with the necessary amount of air, It is ap- 
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parent that two things are required—thorough atomiza- 
tion and proper temperature. Fig. 1 is a curve showing 
the relation of temperature and pressure where the com- 
pression is adiabatic. This curve is based on the equa- 


tion, 
Ts _ (Pi) 
T2 


T., the temperature at the beginning of compression, is 
here assumed to be 212 deg. F. When the engine is 
warmed up, this value is about correct, although on 
starting cold, T, will be somewhat lower. The exponent 
n is assumed to be 1.35 instead of 1.41, with the inten- 
tion of making allowance for the loss to the cylinder 
walls during -compression. 

The temperature with 300 lb. final compression pres- 
sure is approximately 1,050 deg. F. This is amply high 
to ignite any of the fuel oils. The Diesel engine, with 
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FIG. 1. CURVE SHOWING RELATION OF TEMPERATURE 
AND PRESSURE WHERE COMPRESSION IS ADIABATIC 


its large radiating surface relative to its compression 
volume, experiences a loss of temperature that is much 
greater than in the case of the solid-injection engine 
having a combustion chamber with a large volume and 
a small radiating surface. It is quite likely that the 
chilling effect of the expanding air blast in the Diesel 
causes a drop of at least 150 deg. F. in the temperature 
of the air and oil. As a practical example of the abil- 
ity to operate at 300 Ib., many operators are running 
old Diesels with a still lower compression. 

As has been stated, the curve in Fig. 1 is based on 
an initial air temperature of 212 deg. F. On starting 
a cold engine, this value is much too high; if there is 
no throttling of the air, it should be around 70 deg. F. 
This would give a final temperature of about 725 deg. F., 
which is sufficient to ignite a well-atomized fuel charge, 
although the first few explosions will probably smoke 
badly. To secure thorough atomization and ignition, it 
is necessary that the oil be broken up without any part 
Striking the relatively cold walls of the combustion 
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chamber. This has led to various designs of combus- 
tion chambers as well as atomizing devices. 

In this discussion no consideration has been given 
to the effect the injected oil has on increasing the pres- 
sure and temperature of the mixture in the combustion 
chamber or to the time element as applied to the period 
of vaporization of the oil. There is no doubt that both 
these factors have marked influences on the action of 
the engine. 

The timing of the injection of the fuel varies in 
different makes of engines from 40 deg. to 6 deg. ahead 
of outer dead center. The operator of a Diesel knows 
from experience that an injection point much over 7 
deg. ahead of dead center will produce marked preigni- 
tion; in the hot-bulb engine an injection point of 30 deg. 
will cause severe pounding unless water injection is em- 
ployed. In the solid-injection oil engine it has been 
found that the timing is largely dependent on the com- 
pression carried. If the compression is as low as 200 lb., 
as in the Price engine, the injection must be earlier 
than 30 deg. to give ample time for the vaporization of 
the oil, while with 300 lb. pressure, as with the De La 
Vergne S. I. engine, the injection is not over 6 deg. 
To avoid danger of preignition at early injection periods, 
a combustion chamber is placed in the head. The oil 
is injected into this space where it mixes with the air. 
Since the major part of the air charge is contained 
within the cylinder, the amount of air in the combus- 
tion chamber is not sufficient to produce ignition even 
with a sufficiently high temperature. Ignition can occur 
only when the moving piston forces the main air charge 
into the combustion space. 

The fuel consumption per brake horsepower is low; 
in many cases it equals the best Diesel results. Since 
the compression is much lower than with the Diesel 
engine, the thermal efficiency based on indicated horse- 
power is not as good as with the latter engine. The 
extremely high mechanical efficiency, due to elimination 
of the air compressor and lower frictional loss, is re- 
sponsible for the excellent fuel economy. 


Some Boiler Statistics from 


“The Locomotive” 


SUMMARY OF INSPECTOR’'S WORK FOR 1919 
Total number of boilers examined..........-+.-eeeeeee- 37 
Number inspected by hydrostatic pressure... 
Number of boilers found to be uninsurable............. 


SUMMARY OF DEFECTS DISCOVERED 


Nature of Defect Whole Danger- 
Number ous 

Cases of sediment or loose scale......---++-+55 31,599 1,783 
Cases of adhering 17,284 1.907 
Cases of internal corrosion.......-++++++seeee5 21,201 817 
Cases of external corrosion.....-.-++++++eeee8- 11,260 955 
Cases of defective bracing........--.+eeeeeeees 1,173 230 
Cases of defective 2.428 493 
Fractured plates and heads.......--+.+++-+ee085 473 487 
Laminated 338 
Cases of defective riveting. 1,443 $24 
Cases of leakage around tubes. 13,318 1,226 
Cases of defective tubes or flues..............- 19,700 6,353 
Cases of leakage at SCAMS.......scrcccccccces 5,738 413 
Water gages defective. 4,158 789 
Blowoffs 5,325 1,488 
Canes Of 16W 421 149 
Safety valves 1,134 289 
Safety valves defective. 2,077 374 
Pressure gages 7,332 628 
Boilers without pressure 634 82 


Note that more than a thousand boilers were found so 
dangerous as to be considered too great a risk—and this is 
the number foun: by but one company. 
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Electric Elevator Machinery—Brake Adjustment: 


Precautions To Be Observed in Coupling Motor to Elevator Machine — How 
To Make Brake Adjustments Properly-—How To Reline Brake 


Shoes and Get the Leather To Make a Good Fit 


By M. A. MYERS 


Klectrical Engineer, The Maintenance Co., New York City 


[Te connecting link between the 
motor and a modern elevator ma- 
chine is the coupling, which is actu- 
ally a combined coupling and brake pulley. 
Fig. 2 shows a section through a typical 
coupling. The fit of the shafts in the 
coupling must be excellent, the keyways 
well cut and the keys a tight fit. Owing to 
the constant reversals, starts and stops, 
loose keys and keyways will be so battered 
in a comparatively short time that a shop 
job will be required to repair the damage. 

The brake on electric elevators may be 
either a leather-lined band of sheet steel, 
or as is now more generally practiced, 
two leather-lined cast-iron shoes. Occa- 
sionally, in some of the older machines wood lagging 
is found instead of leather. The brake is opened and 
held open by an electric solenoid or magnet and is set 
against the brake pulley when the current is switched 
off, by means of a spiral spring or springs, although 
occasionally a weight-and-lever device is used. 

One modern type of brake, as used on a Wheeler 
McDowell elevator machine, is shown in Fig. 1. When 
the solenoid F' is energized, the plunger G is pulled up 
and raises lever H. This action lifts the top shoe and 
lewers the bottom one by means of the links K and K, 
which are made adjustable by turnbuckles. Side move- 
ment of the shoes S and S is prevented by the guides 
FE and E which are an integral part of the supporting 
frame. When the solenoid is de-energized, the shoes are 
forced against the pulley by the spiral springs J and J, 
the tension of which is adjusted by the nuts N on the 
through-rod., 

The adjustments of elevator brakes may be easily and 
quickly made or 


open as little as possible without rubbii: 
the brake wheels when the brake is ©»- 
leased. An opening that will permit {he 
insertion of an ordinary sheet of writin 
paper between the shoes and brake whee! 
is sufficient. This will allow the shoes to 
set quickly and smoothly and minimize 
any tendency to rebound. The remaining 
adjustment may be then made by means 
of adjusting spring tension or weight 
leverage. 

A properly counterweighted equipment 
is one that is over-counterweighted by 
about one-third the full-load capacity of 
the car. Then as the car is loaded, it 
approaches an even balance and ordinarily 
makes the majority of its runs under this approximately 
balanced condition; therefore, strain on the brake is 
evenly divided on the up and down motion. When the 
car is loaded up to two-thirds of the capacity, the original 
no-load condition is simply reversed in that the one- 
third overbalance is in the car instead of the counter- 
weights. Then there is only a one-third additional load 
on the car over the counterweights to provide for, mak- 
ing it possible in the ordinary brake setting, as already 
described, to insure a reasonably easy stop under all con- 
ditions of loading, 

When the car is heavier than the counterweights to 
start with, the brake will have more work to perform 
on the down motion than on the up, and this condition 
never reverses. As the load on the car is increased, the 
work for the brake on the down motion is increased, 
while on the up motion it is practically zero, except to 
prevent the car from starting downward again after it 
comes to a stop. If the brake is adjusted to work 
smoothly on the 


may be a slow 
and tedious job, 
according to the 
style of brake 
and the local 
conditions, An 
improperly 
counterweighted 
car adds to 
the difficulties 
of brake setting, 
and this is par- 
ticularly true 
where the ear is 
heavier the 
weights. ‘he 
prerequisite for 
satisfactory 
brake adjust- 


down motion, it 
will very likely 
cause a_ severe 
| jar to the car 
and machinery 
on the up mo- 
tion. About the 
best that can be 
done in some 
cases is to strike 
a compromise. 
However, where 
the construction 
of the brake will 
allow, adjusting 
one shoe closer 
' to the pulley 
than the other 
| or giving one 


ment is to have 2 
the 


shoes to FIG. 1. SHOWING ELECTRIC ELEVATOR BRAKE MECHANISM 


shoe greater 
tension than the 
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other, or both, will help materially in making a smooth 
stop. The explanation for this will be found in Fig. 3. 
With the brake pulley running clockwise, as shown. by 
the curved arrow, in which case most cars will be 
on the up motion, the rotation of the pulley when the 
brake sets will tend to make the top shoe grip tighter 
and will tend to throw off the bottom shoe, as indicated 
by the short arrows. Reverse the motion and the 
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opposite is true. The top shoe, therefore, may be said 
to be primarily the up-motion shoe and the bottom 
the down-motion shoe. In the difficult case just de- 
scribed, surprising results may sometimes be obtained 
by adjusting the bottom or down-motion shoe to do 
most of the work. Where the brake has vertical shoes, 
merely figure out the up- and the down-motion shoes 
from the direction of rotation and the location of the 
hinge pins. This principle of adjustment need not 
necessarily be applied to exceptional cases only. 


DYNAMIC BRAKING FOR ELEVATORS 


Some types of brakes have adjustable stops to govern 
the amount of opening of one or both shoes. In all cases 
a few moments’ study will show the similarity of action 
but with different details. The foregoing discussion 
takes no account of dynamic braking, which is now 
considerably used, especially for high-speed cars, to 
assist the mechanical brake. Dynamic braking consists 
of connecting a resistance across the armature terminals 
the instant the operating current is switched off, with 
the fields ix a greater or less state of excitation. The 
motor then becomes a generator sending current for an 
instant, of approximately the initial starting inrush 
value, and dying down to zero as the car comes to rest, 
through the resistance. This dynamic load on the motor 
acts to bring it to a stop and is of great assistance to 
the mechanical brake. The amount of dynamic braking 
can be adjusted by adjusting the dynamic resistance 
and also, where the system of control permits, by adjust- 
ing the field strength. On some types of controllers two 
or three dynamic braking switches are used to reduce 
the dynamic resistance as the motor comes to a stop. 

If for any reason the brake must be removed, take the 
precaution to land the weights in the pit by placing a 
timber under them and inching the car up until the 
weights land. If it happens that the car is heavier 
than the weights, it must of course be landed instead of 
the latter. This condition can usually be determined by 
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holding the brake open so that it can be quickly applied 
and then turning the brake pulley and noting the direc- 
tion in which it tends to continue to rotate. Where con- 
venient, the drum is sometimes blocked instead of land- 
ing the weights or car. These precautions are to pre- 
vent runaways, which sometimes result in disaster. 


O1L SOMETIMES CAUSES TROUBLE 


Trouble with brakes may arise from oil creeping from 
the motor bearing or gear-case stuffing box to the brake 
pulley and impregnating the leathers. When the brake 
is eold, this oil will be gummy and the braking action 
likely to be harsh. As the brake warms up, the oil will 
become thin, and sliding may ensue, The remedy will be 
to remove the shoes, wash the leathers thoroughly with 
gasoline or scrape with glass, or apply both remedies. 


_ Sometimes fuller’s earth or whiting is rubbed into the 


Jeathers to absorb the oil, after which they are scraped. 
On the other hand, when the leathers become dry and 
brittle, they should be treated with a good leather dress- 
ing such as neatsfoot oil. Wearing of the hinge pins, 
link pins and bores will increase brake-adjustment diffi- 
culties. When this occurs, the holes can be rebored and 
bushed and new pins substituted. 

The brake leathers are fastened to the shoes or 
bands by means of copper rivets, the heads of which 
are countersunk into the leather. Before the leather 
is worn so thin as to allow the rivet heads to rub, the 
brake should be relined. The leather is usually about 
one-quarter inch in thickness; the proper thickness for 
any case can be determined by measuring the brake- 
pulley diameter and the diameter to which the shoes are 
bored. 

To renew the leathers without special equipment, 
remove the old leather and rivets, cut the new lining 
to size and clamp it to the shoes at each end by means 


FIG. 3 


INDICATES THE ACTION BETWEEN BRAKE 
SHOES AND PULLEY 


of “C” clamps. Since the leather is quite stiff, it should 
be bowed outward and the edges hammered in without 
loosening the clamps to force it to lie perfectly flat 
against the shoe. By repeating this operation several © 
times a good fit will be obtained, after which an ordinary 
twist drill of the proper size should be run through 
the holes in the shoe and at the same time through the 
leather, holding the latter against a wood block. A 
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special flat-ground countersink drill the size of the 
rivet heads, with a center guide, is then used to counter- 
sink the holes in the leather to at least one-half the 
thickness of the lining. The riveting is then simple; 
No. 7 rivets are usually employed. Care must be taken 
that the leather hugs the shoe the entire surface to make 
sure. Sometimes it is desirable to place a leather lining 
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on an old wood-lagged brake. The wood lagging show!.’ 
be bored to the correct diameter, after which the leath. 
may be fastened either by shoemaker’s wooden peg 
or by flat-head wood screws, countersinking the hea: 
similarly to the rivets. In either case it is well + 
fasten the ends of the leather with flat-head stove boli 
extending through the old lagging and the iron shoe. 


Our Water Powers—Fallacies, Facts and Possibilitie- 
Rebuilding Small Plants as Desirable as Making New Developments 


By EARL STAFFORD 


With John F. Vaughn, Engineers, Boston 


the future of our water vowers, their extent, the 

expenditure necessary before their energy may 
be utilized and their value to the country when 
developed? Extravagant statements by enthusiasts 
have added to a popular belief that water power is prac- 
tically inexhaustible and virtually free, while repeated 
use of the term “white coal” has created the impression 
that when coal and other natural fuel supplies are gone, 
hydro-electric developments will furnish the greater part 
of our light, heat and power. It is the purpose of this 
article to show the error in such beliefs by giving a 
better general idea of the limits and possibilities of 
water power, and also to show how the manufacturer 
owning a water-power plant may, with profit to him- 
self, help to conserve the fast disappearing fuel of the 
United States. 

Water power can never be exhausted by use because 
it comes from the rain-water which, when evaporated 
from the ocean, runs back over the falls and rapids of 
the rivers. On the other hand, the amount available in 
any one year has definite limits which may be 
determined by engineering investigation, and although 
the supply is continuous the volume of power is surely 
far from unlimited. One of our leading engineers, Dr. 
Steinmetz, of the General Electric Co., in a comprehen- 
sive analysis of the water resources of the United States, 
has shown that if all rivers could be dammed throughout 
their length and developed for power, we would not get 
the power equivalent of the coal mined annually in this 
country. The impossibility of completely substituting 
water power for coal will thus be seen, and as the 
requirements of our industries are increasing at an 
enormous rate, the discrepancy between the demand and 
this supply will be even more apparent as the years 
go on. 


WATER-POWER DEVELOPMENT COSTS MONEY 


| [is many of us have a clear understanding of 


Another idea often put forth is that water power is 
unlimited and that vast amounts may be had for prac- 
tically nothing. . This.is far from.true,. for although 
water, the raw material, is free, plants built to produce 
hydro-electric power involve heavy expenditures. 
Modern large-scale developments require investment for 
power houses and equipment, and for the cost of land 
inundated by dams, with resulting interest charges that 
are equal to a large part of the fuel bill of a steam- 
power station doing the same work. In most sections 
of the country, however, there are still many untouched 
water-power sites that may be developed to produce 
power cheaper than it can be obtained from coal. As 


- demonstrated by early ventures, however, success in 
water-power development of any magnitude can come 
only through sound financing and careful engineering. 
At present we can choose those most advantageous, but 
the time will come when almost all water-power pos- 
sibilities must be developed, even at great cost, in order 
to conserve fuel for human needs. 

It has been well said that the most daring experiment 
ever attempted by the human race occurred when man 
left the torrid zone for climates where fuel is an absolute 
necessity for preserving human life. Cheap and abun- 
dant fuel has so far made the experiment a success. 
That it may continue to be so in the face of the deple- 
tion of fuel resources is a problem that gives much con- 
cern. The solution undoubtedly lies in securing addi- 
tional sources of heat supply. In this connection some of 
us have the hazy notion that we can use electricity from 
water power for heating our homes. This is indeed a 
fallacy. Electricity for heating a home would cost at 
least ten times as much as coal for the same purposes, 
and the demand would exceed the supply long before 
even those who could afford to pay for it could be pro- 
vided for. We must, therefore, continue to use fuel for 
heat, but can employ water power for lighting and indus- 
trial use, assisted when necessary by power from steam 
stations. It is a patriotic duty, then, to be saving of 
natural fuel resources for coming generations, that they 
may not be able to convict this generation of robbing 
them. 


CONSERVATION GENERALLY RECOGNIZED AS NECESSARY 


Attempts to adopt a general conservation policy have 
already been made by some nations. In England the 
government is studying schemes for mammoth steam 
plants located by districts so that power may be dis- 
tributed electrically and thus eliminate the waste of 
seattered small producers. Canada is alert, and through 
commissions, the various provinces are not only map- 
ping out a progressive policy but also have built large 
hydraulic plants and transmission systems. In this 
country also, schemes have been proposed for private 
capital to build steam plants at the mouths of the mines. 
connected through a network of transmission lines with 
power developments on the large rivers. These pro- 
posals are not visionary and are sure to materialize 
within the lives of the present generation. 

One of the more economical ways of obtaining power 
is by rebuilding the obsolete under-developed or poorly 
planned hydraulic plants that were constructed vears ago 
to meet the moderate demands of our early manufactur- 
ers A small water-power plant, for instz ice, may be so 
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cutgrown by the mill of which it is a part that its value 
scems insignificant. While the rest of the manufac- 
turing plant has become modernized, the water-power 
ejuipment, except for the occasional replacement of 
worn parts, has been left as originally built. Perhaps 
the amount of power obtained from it is unknown, and 
very likely thought to be several times as great as tests 
would show. Possibilities for revamping or redevelop- 
ment in such cases are comparatively great, and fre- 
quently 100 per cent more power is obtainable. The 
owner of such a plant may reason that the gain by 
rebuilding is insignificant when compared with the rest 
of his manufacturing costs. This may be true, but the 
saving in power cost that is possible by increasing the 
output of even a small hydraulic plant may be an 
appreciable part of the net earnings of the entire fac- 
tory which it serves. In general it may be stated that 
every ten horsepower that can be added to the output 
of the plant by the use of water power will save annually 
the mining and transporting of a car of coal. 


How RECONSTRUCTION MAY INCREASE OUTPUT 


As illustrations of the ways in which more power may 
be secured through reconstruction of an old plant, the 
following may be mentioned: 

1. New waterwheels of modern type will deliver 

more power from the same water, ; 
Elimination of gears and countershafting by 
direct-connected electrical generators, from 


which the power is distributed electrically, will 
often add to the power previously obtained. 

By enlarging and changing the water passages to 
and from the wheel case, according to our better 
knowledge of hydraulics, the power losses caused 
by friction in the flowing water will be mate- 


rially reduced. 

By general improvements of the entire hydraulic 
layout through stopping leaks in dams and bulk- 
heads and making miscellaneous repairs that an 
engineering examination would show to be 
advantageous, much wasted water may be saved. 

Changing the top of the dam or the flashboards 
so as to provide at all times a maximum level of 
the headwater will often increase the available 
head. When mills were first built, their power 
requirements were small and no attempt was 
made to secure all the head or fall possible for 
the hydraulic plant. New ways of discharging 
the flood water open up unexpected possibilities 
along these lines. 

Improvement in the millpond or in small near-by 
storage reservoirs so that the night flow of the 
river may be stored for day use, will increase 
the water available. 

When, as in the case of many mills, there is a steam 
plant working in conjunction with the hydraulic plant, 
the combined saving by rebuilding the water power may 
be especially advantageous. 

Old plants, considering the quantity of power that 
they furnish, are expensive to operate and to maintain. 
Modern plants, on the other hand, because of the 
extreme simplicity of their apparatus, require little care 
and almost no repairs and replacements, for elimination 
of gears and bearings has done away with practically 
all the old troubles. Automatic or semi-automatic 
plants which operate night and day without an attend- 
ant and with only occasional inspection are among 
recent improvements. Automatic devices contro: the 
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power output of these plants according to the water 
available or the demand for power, as the case may be. 
When located some distance from the mill, electrical 
control switches and indicating instruments may be pro- 
vided which make it unnecessary to go to the power 
station when starting or shutting down. 

If the power produced by a smell plant is at times 
more than can be utilized, a new source of revenue lies 
in connecting with the transmission system of public- 
utility light and power companies. The output from 
reliable hydro-units, however small, is often sought by 
local power companies, as it gives a reserve for emer- 
gency. If a manufacturing plant is purchasing part of 
its power, this expense may be materially reduced by 
selling to the power company the spare output of the 
plant during the night. Revenue from such sale is 


_ practically clear profit as it comes from water that 


otherwise would go to waste over the dam. A case in 
mind is that of a small low-head plant thought to be 
useless and at first abandoned because the mill, which 
had burned, was rebuilt at some distance. The rehabili- 
tated power plant with a short transmission line now 
furnishes about two-thirds of all the power the mill 
requires, and during the greater part of the year sells 
part of its output to the local power company at a 
reduced rate, paying the owner a handsome profit on 
his investment. The financial return, however, is not 
necessarily the most important consideration, as was 
demonstrated during the war when the Fuel Adminis- 
tration found it necessary to close on one day per week 
all factories not operated by water power. By obtain- 
ing the maximum output from his hydraulic plant, the 
individual manufacturer may safeguard his own inter- 
ests and by helping to save coal further a policy of 
conservation that will become increasingly important in 
America’s progress. 


CONSERVATION A PRESENT, NOT A FUTURE PROBLEM 


To those who say that conservation is a problem of 
the future and that later generations must look out for 
themselves, we answer that the time has already come 
when this generation must look carefully to its own 
future. The cheapest and most readily obtainable of 
our natural resources have been used, and the rich 
homestead lands that attracted European labor have 
been settled. We are fast approaching the labor and 
natural economic conditions that prevail in other coun- 
tries. 

The turn of the road for us came with the great 
changes in world economic conditions caused by the war. 
We are being forced into active trade competition with 
furopean nations which make conservation a science. 
To retain the lead that the war has given us, we must 
study to reduce extravagance and to eliminate waste, in 
order that when the period of lower prices comes we 
shall be prepared to meet it. Development of additional 
water power will release coal-mining labor for other 
work and will lighten the heavy burden imposed upon 
the railroads, which results for the individual manufac- 
turer in higher fuel prices and from which the nation as 
a whole suffers through clogging of the channels of 
transportation. 

In planning the big things, let us not overlook the 
small possibilities—great in the aggregate—that lie 
around us, at the power sites selected by our forefathers 
for their mills, for the improvement in them which is 
commercially possible will on the whole double the power 
that they now contribute. 
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Two Indirect Methods of Finding the Weight 
of Ammonia in Circulation in 
Compression Refrigeration 


By J. W. GAVETT, Jr. 


termine the weight of ammonia in circulation 

in compression refrigerating systems. Among 
the direct mechanical methods are the use of meters of 
various types and the placing of tanks, mounted on 
scales, between the condsenser and the receiver. It is 
evident that these entail the installation of special and 
expensive apparatus and add to the already large num- 
ber of valves and joints that must be kept tight. 

It is proposed here to outline two non-mechanical 
methods of computing the weight, which require little 
in the way of apparatus beyond the plant proper. They 
will be considered separately, the shorter and simpler, 
which might be termed the pressure-volume method, 


Mie: different methods have been used to de- 
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FIG. 1. THERMODYNAMIC PROPERTIES OF AMMONIA 
The seale to the left of the chart applies, of course, only to the 


liquid line and saturation curve. (Plotted from tables of Keyes 
ind Brownlee. ) 


heing discussed first. The necessary apparatus addi- 
tional to the plant includes thermometers to read dis- 
charge temperature at the compressor cylinders, a revo- 
lution counter (usually installed with the plant) and an 
indicator with which to take indicator diagrams from 
the compressor cylinders. The charts of the properties 
of ammonia, which accompany this discussion, com- 
plete the necessary equipment. These charts were re- 
cently plotted by the writer from the tables published 
ian 1917 by Messrs. Keves and Brownlee (“Thermo- 


dynamic Properties of Ammonia,” John Wiley & Sons, 
Inc.), which are the latest and regarded by the present 
writer to be the most accurate source of information 
available. 

A brief explanation of the charts is advisable at this 
point, The various curves of Fig. 1 relate to liquid 
ammonia and to wet and saturated ammonia vapor, 
but do not enter the superheat field. On this chart the 
only curve that applies to the present problem is that of 


Absolute Pressure, Lh 


FB 


Degrees Superheat 


1.3 
Entropy 


FIG. 2. PROPERTIES OF SUPERHEATED AMMONIA VAPOR 


absolute pressures vs. temperatures. This curve is, of 
course, a means of determining the boiling points of 
liquid ammonia at various absolute pressures or vice 
versa, 

Fig. 2 deals with superheated ammonia vapor and is 
fundamentally a temperature-entropy chart in which 
degrees of superheat have been substituted for tempera- 
ture. Superimposed on the temperature-entropy co- 
ordinates are two additional sets of lines, one of con- 
stant absolute pressures and one of constant pressure- 
volume (PV) products (pressure in lb. per sq. in. X 
volume in cu.ft. per lb.). The advantage of this ar- 
rangement will become apparent as the discussion pro- 
ceeds. 

The demonstration and calculations will be made from 
an actual indicator diagram and actual data taken from 
a test run on the 15-ton York plant at Cornell Uni- 
versity. To obtain maximum accuracy, the data should 
be averaged from readings and diagrams taken at in- 
tervals throughout a run of considerable length. For 
simplicity of demonstration one card only is used in 
this discussion, although the remainder of the data has 
been averaged from a series of readings. Fig. 3 is an 
exact copy of a diagram taken from one cylinder of 
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The additional necessary 


the two-cylinder compressor. 
data are as follows: 


Barometric pressure in mercury, 29.95 in., equals........... 14.7 Ib. per sq.in. 

68.0 Ib. per sq.in. 

Dimensions of compressor cy x12 in 

Piston displacement per reV 0. 443 cuft 

Scale of indicator spring. ... . Ib. 

Revolutions per minute of compressor. 


The first step is to find the PV production of one 
pound of ammonia at discharge conditions; that is, on 
the high-pressure side of the system. From Fig. 1 the 


FIG. 3. REPRODUCTION FIG. 4. DIAGRAM SHOW- 
OF DIAGRAM FROM A 15- ING RE-EXPANSION AX- 
TON COMPRESSOR AGGERATED 


boiling point corresponding to an absolute pressure of 
82.7 lb. per sq.in. is 45.5 deg. Thus the superheat at 
discharge is 138.5 —- 45.5 = 93 deg. Turning now to 
Fig. 2 and following the horizontal line of constant 
superheat of 93 deg. to its intersection with the con- 
stant pressure line of 82.7 lb., a PV product value of 
362 is determined. 

The remainder of the procedure is based on measure- 
ments of the diagram taken at point D (Fig. 3), which 
is the point where discharge pressure is reached and 
ammonia begins to leave the cylinder. 


The actual volume at D is ; < 0.448 cu.ft., in this 


0.77 
2.29 

The diagram, Fig. 3, shows clearly that there is no 
re-expansion in the cylinders; that is, there is no clear- 
ance volume. Should the diagram show re-expansion. 
as in Fig. 4 (exaggerated), the clearance volume must 
be determined and allowed for. The clearance line OY 
(Fig. 4) may be calculated from direct measurements 
of the cylinder or may be graphically determined by 
various methods described in books dealing with steam- 
engine-indicator diagrams. To determine the allow- 
ance to be made, draw any line xz’ parallel to the 
vacuum line and intersecting both the re-expansion line 
and the compression line. The total volume in the 


case 55, X 0.443 = 0.149 cu.ft. 


cylinder is —- X (piston displacement + clearance 


volume), but of this the proportion is due to clear- 


ance and will not be discharged at the end of the stroke. 

This ratio may safely be assumed to hold for the entire 

re-expansion line, so the true volume to be considered 
l, 


at point D is (? x i) X (piston displacement + 


clearance volume). 

The absolute pressure at D, Fig. 3, is h & 60, or 
1.39 X 60 = 83.4 Ib. per sq.in. The actual PV product 
Is therefore 0.149 & 83.4 = 12.4. 
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The weight of ammonia in the cylinder is thus 


_ PV actual 12.4 
PV for one lb.’ °* 362 


hour follows by multiplying by the r.p.m., or revolutions 
per minute, and by 60; that is, 0.0842 « 52.8 « 60 == 
109 ib. per hr., approximately. 

A similar process is applied to the other cylinder, 
and the sum of the two results gives the total weight 
in circulation per hour. In this case the total was 
236 Ib. 

This method may be applied only when the vapor 
is superheated at discharge, but as this is almost uni- 
versally the case in present practice, its application will 
not be greatly limited on that account. 

It will be noticed that this procedure is based on the 
assumption that any change that takes place in the 
vapor as it passes through the discharge valve has but 
a negligible effect on the value of the PV product. 
This passage through the valve is evidently a wire- 
drawing effect and takes place at constant heat. A 
critical analysis of the process on this basis, using 


= 0.0342 lb. The weight per 
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FIG. 5. TEMPERATURE-ENTROPY DIAGRAM OF 
AMMONIA CYCLE 


Since entropy is a function of heat and absolute temperature, 
the temperature scale must read from absolute zero, or 460 deg. F. 
For the purpose of this discussion the temperature scale is broken 
to avoid unnecessary size of the chart. 


values from the tables previously mentioned, shows that 
this wiredrawing has no perceptible effect on the PV 
product. 

As for other sources of error, analysis shows that 
discrepancies in pressure due to inaccuracy of the gage 
or in reading will induce an error in the PV value ot 
10 per cent of the relative error of the pressure deter- 
mination. In other words, an error of 1 per cent in 
pressure will cause an error of \» of 1 per cent in the 
PV value. 
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Similarly, an error of 1 deg. in the measurement of 

18 

discharge temperature will produce an error of 100 

of 1 per cent in the PV value. These errors should be 
negligible. 


THE TEMPERATURE-ENTROPY METHOD 
EXPLAINED 


The second method to be discussed may best be desig- 
nated as the temperature-entropy or 7¢ method. This 
system of calculation requires additional thermometers 
to make temperature determinations as listed below 
and also another pressure measurement, that of the 
low pressure or suction side of the system. In this 
case we had: 


e . 
Temperature of ammonia into condenser...........---++++- 112 deg. F. 
Temperature of ammonia out of condenser. .............++-- 46.5 deg. F. 


Since entropy (¢) is by definition the dimensions 
of heat divided by absolute temperature, an area on a 
Té chart represents heat. Heat may be expressed as 
work if multiplied by 778, the mechanical equivalent 
of one B.t.u. These are the fundamental conceptions 
on which the temperature-entropy (7T¢) method is 
based. 

Fig. 5 shows the 7T¢ diagram for one pound of am- 
monia in the case under discussion. The construction 
of this diagram from the data available will now be 
traced. The first step is the plotting of the liquid line 
and saturation curve. These may be taken directly 
from Fig. 1, which, when turned left side down, con- 
tains a 7¢ chart. Let us start with the liquid am- 
monia emerging from the condenser at condenser (dis- 
charge) pressure (82.7 lb.), for which the correspond- 
ing boiling temperature is 45.5 deg. F. This gives 
point A on the liquid line. In the present case there 
is practically no supercooling, the temperature of the 
ammonia coming out of the condenser being 45 deg. In 
case supercooling occurs, it will be shown by some point 
A’ on the liquid line. This makes no difference in the 
area of the diagram, since the next stage of the am- 
monia cycle is reheating along the liquid line back to 
point A. This heat will usually be taken up from the 
storage system or piping between the condenser and 
the expansion valve. ' 

The ammonia now expands freely at constant heat 
through the expansion valve to suction pressure, 29.2 
lb. abs. The boiling temperature corresponding to this 
pressure (—2 deg. F. from Fig. 1) locates the level of 
line BC, along which vaporization takes place, but does 
not locate point B. We know that some vaporization 
has taken place and that it is expressed graphically by 
the distance B’B, the value of which may be found by 
equating the heat contents at points A and B. The 
sensible heat of the liquid qA (at point A) is, from 
Fig. 1, 15.5 B.t.u. per Ib. At B the heat is made up of 
two parts, first the heat of the liquid at —2 deg. F. 


a of the heat of vaporization 


r, at —2 deg. F. From Fig. 1 rp is 582 B.t.u. and qz 


and second a ratio 


is —39 deg. F. Letting x, we can write 


qa qB 
YR 


Substituting, we find + — 0.0935; or, in other words, 
the quality of the ammonia vapor at point B is 9.35 
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per cent. Next, multiplying the length of the line B’c 
(in any units) by 0.0935, we get the length B’B, thu: 
locating point B. 

From B the vaporization continues along line BC, 
the heat of vaporization being taken from the brine 
or other substance, which is to be cooled. At point ¢ 
the vaporization is complete and superheating begins. 
The line CC” is evidently a constant-pressure line, as 
the ammonia is still on the suction or low-pressure side 
of the system. It is sensibly 
a straight line and can be 
drawn as such without ap- 
preciable error. Its exact 
shape may be plotted with 
data taken from Fig. 2. At 
point C” the ammonia en- 
ters the compressor. The 
point is located as follows: he 
From the data, suction tem- 
perature is 46.5 deg. F., but 
the boiling point at suction 
pressure is —2 deg. F. Thus 
we have 46.5 — (—2) = 
48.5 deg. superheat at 29.2 PERATURE - EN- 

Ib. per sq.in. From Fig. 2 TROPY DIA- 

we can read the entropy at peared 

point C” as 1.285. Plotting this against the temperature 
(46.5 deg. F.), we locate point C”. 

A similar process applied to discharge conditions 
locates point D, but the shape of the line C’D, which 
corresponds to the compression line on the indicator 
diagram, must be obtained from that source. As be- 
fore, one diagram only will be used for demonstration 
and but two intermediate points will be plotted. Fig. 
6 shows the actual diagram and indicates the method of 
making the necessary measurements. For accuracy a 
series of results should be averaged and at least four 
intermediate points plotted. 

This process may best be shown by means of a table 
with some accompanying explanation. 


< 
K-4-4- 


FIG. 6. SHOWING MEAS- 

UREMENTS FOR TRANS- 
FERRING COMPRESS- 
ION LINE TO TEM- 


‘Points D 1 2 
K 0.443= 1.12 1.49 
actual vol 0.443 = 0.17 x 0.443 = 0.226 |202 
792 7 792%? 43 = 0.226 9.443 0.306 
h X 60 = ab- 
solute pres-| 1.44 X 60 = 86.2 1.06 X 60 = 64.5 0.765 X 60 = 45.9 
sure 
Actual PV 
product 0.17 X 86.2 = 14.6 |0.226 x 64.5 = 14.5510.306 X 45.9 = 14.05 


The PV product for one pound at discharge conditions 
has been determined as 362. Then the PV values for 
one pound at points 1 and 2 must bear the same rela- 
tion to 362 as the actual PV values bear to the actual 
PV value at point D. Thus we get 


i 
| 


362 14.55 14.05 


PV per pound =z X 362 = “ ———— X 362 = 348 


14.60 14.60 


Then from Fig. 2, knowing the PV values and the 
pressures at points 1 and 2, we can read entropies and 
superheats. 


Sunerheat, deg. F act 93 | 98.5 92 


Entropy (¢)... 
~ - 
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[he actual temperature at points 1 and 2 will equal 
the boiling points at the known pressures plus the 
superheats, giving 


at 45.9 lb. 


per sq.in. 
18 


| at 64.5 lb. 
Boiling point, deg. F .. 


per sq.in. 
33 


18+ 92 = 


as 


Actual temperature, deg. F. _ | + 
131.5 


Thus knowing actual temperatures and entropies, we 
can plot points 1 and 2 on the diagram. 

The line DF, like CC”, is a constant-pressure line and 
can be drawn straight. Line FA is, of course, a hori- 
zontal straight line at constant temperature, which 
closes the cycle. 

A consideration of the chart, as well as our knowledge 
of the refrigeration process, shows that the ammonia 
takes up heat through that portion of the cycle repre- 
sented by ABCC”D and gives up heat through the re- 
mainder of the cycle. It follows then that the area 
ABCC”’DFA represents the difference between heat 
given up and heat supplied and must therefore be 
equivalent to the work done by the compressor on each 
pound of ammonia. A planimeter will serve to measure 
the area of the cycle, which in this case is 17.14 sq.in. 
Since the co-ordinates are 20 deg. F. of temperature 
and 0.2 units of entropy per inch, one square inch is 
equivalent to 20 & 0.2 = 4.00 B.t.u. The whole area 
then represents 17.14 & 4.00 = 68.56 B.t.u. per lb. of 
ammonia. 

The total work done by the compressor per hour may 
be determined by the usual method from the indicator 
diagram of the ammonia cylinders, adding the powers 
of the two cylinders and averaging results. For the 
present cases the total was 6.48 hp. Since one horse- 
power-hour is equivalent to 2,545 ®.t.u., the heat equiva- 


lent to the compressor horsepower is 2,545 &K 6.48 = — 


16,500 B.t.u. per hour. 

Evidently, then, the B.t.u. work per hour performed 
by the compressor divided by the work per pound of 
ammonia will give the weight in circulation per hour, 
that is, 


16,500 (x 778) 


68.56 (X.778) ~ 240 lb. per hr. 

This result checks that of the first method within 
2 per cent. 

It should be pointed out that the temperature-entropy 
method is very susceptible to error caused by inaccu- 
racy of pressure determination. For instance, if the 
suction pressure is incorrect by two pounds, the cor- 
responding boiling point will be in error by at least two 
degrees. This will raise or lower the line BC and seri- 
ously alter the work area of the diagram, which is the 
ultimate factor in determining the weight. An error 
in discharging pressure will have a similar but smaller 
effect. Thus it will be noted that the PV method is not 
only shorter and simpler, but is probably more accurate 
than the temperature-entropy method, 


According to the Geological Survey’s report, the aver- 
age daily production of electricity by public utility 
power plants during January was 124,600,000 kw.-hr., 
during February 119,800,000 kw.-hr., and during March 
121,800,000 kw.-hr. Of this 33 per cent in January and 
February and 38 per cent in March was produced by 
water power. To help produce this energy 10,247,947 
tons of coal, 3,481,742 bbl. of oil and 4,553,228 cu.ft. of 
gas were consumed. 
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A Steam Alignment Diagram 


The use of an “alignment” diagram for the graphical 
solution of steam problems is proposed in an article 
by D. Halton Thomson in a recent issue of Engineering, 
London. The accompanying diagram is reproduced 
from this article and is used here simply to illustrate 
the author’s ideas. No attempt should be made to use 
this copy for numerical work, as the repeated repro- 
ductions and the small scale have destroyed its value 
for that purpose. 

The six most important properties that appear in 
steam calculations are pressure, volume, temperature, 
entropy, quality (superheat or dryness fraction) and 
total heat. The well-known Mollier diagram, in which 
total heat and entropy are the co-ordinates, usually has 
the pressure and quality shown by families of curves 
known as constant-pressure and constant-quality lines. 
Theoretically, lines of constant volume and constant 
temperature might be added to such a diagram, but the 
resulting complication of lines would render the plot 
difficult to work with. The result is that either two 
diagrams or one diagram and a set of tables must be 
used in the solution of most problems. 

It may be shown that if any group of correlated 
variables can be represented by a diagram consisting 
wholly of families of straight lines, this diagram may 
be transformed to the alignment system so that any 
three (or more) straight lines passing through the 
same point on the cartesian system correspond to three 
(or more) points lying on a straight line on the align- 
ment system. The first step, then, is to produce a 
cartesian diagram consisting wholly of straight lines. 

The ordinary steam diagrams in use consist of 
families of curved lines, but a study of some of Cal- 
lender’s equations suggests that by changing the scale 
of the co-ordinates these lines might be straightened. 
A diagram was accordingly plotted using values of 
log p and log (H-835.2) as co-ordinates. In this case 
the entropy and superheated-steam-voiume lines were 


* perfectly straight, while the quality, total-heat and wet- 


steam-volume lines were so nearly straight as to intro- 
duce only negligible errors. From these considerations 
the alignment diagram has been plotted, the scales being 
laid out in accordance with the modified logarithmic 
formulas, but the graduations being marked with the 
direct values of the properties. By the use of the 
diagram as given, practically all of the ordinary steam 
problems may be solved directly. 

In using an alignment diagram, it must be remem- 
bered that any straight line drawn across the diagram 
represents a certain condition, or “state,” which would 
be represented by a point in a cartesian diagram. Such 
a line, then, is called a “state line,” and its intersection 
with the different scales gives the state properties, just 
as the position of the “state point” gives the state 
properties by its position in relation to the various prop- 
erty lines on a cartesian diagram. 

For example, given steam at 160 lb. pressure and 
superheated 50 deg. F. A straight line from the 160-lb. 
point on the pressure or p scale through the 50-deg. 
point on the superheat or ¢’ scale intersects the total 
heat, or H, scale at 1,229 B.t.u., the entropy, or ¢, scale 
at 1,603 and the volume, or V, scale at 3.05 cu.ft. 

It must be noted that when the steam is superheated 
or supersaturated the scales marked H and V must be 
used, but when dealing with wet steam scales H, and 
V, must be used. The point marked Wilson Point 
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represents the lower limit of complete supersaturation 
as determined by Wilson’s experiments, and if the state 
line passes below this point the steam is to be considered 
wet. If the state line passes between the Wilson Point 
and the Saturation Point, the steam will be either wet 
or supersaturated, depending on whether it is or is 
iot in a state of equilibrium. This point must be de- 
termined from the conditions of each special problem. 
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In a problem involving expansion in a nozzle, t! 
process is not isoentropic and corrections must be intr: 
duced. Assume the expansion between the conditio, 
assumed in the preceding examples with a frictiv. 
factor of 0.12. The adiabatic heat drop will be four. 
from the difference of the values already found 1,2. 
— 953 — 276 B.t.u. The heat transformed into veloci; 
will then be 276 (1 — 0.12), or 243 B.t.u., leavin, 


cet per Lb, 


Total Entropy (©) pear Lb. 
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GENERAL PRINCIPLE OF DIAGRAM. 


Absolute Pressure (p) in Lbs. per Sg. Inch. 
Saturation Temperature (ts) in Degrees Fahr. 


Specific Volume (Vg) of Wet Steam in Cubic F 


QUALITY OF 
STEAM. 


Specific Volume (V) of Superheated or Supersaturated Steam in Cubic Feet per Lb. 
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AN ALIGNMENT 


In solving a problem involving a change of state, 
the final values are obtained from a new state line. 
Since most problems assume a change with some one 
property constant, the new state line must intersect 
the old state line on the scale of the constant property. 
For example, suppose steam at the conditions assumed 
is to expand adiabatically to a pressure of 3 lb. absolute. 
In this case the entropy remains constant, so the new 
state line will pass through the point 1.603 on the 
entropy scale and 3 lb. on the pressure scale. Since the 
final state will obviously be in the wet steam region, the 
heat content is read on the H,, scale at 953 B.t.u., the 
velume on the V, scale at 98 cu.ft., and the quality on 
the q scale at 0.832. 


Heat Drop in B.T.U. per Lb. 
600 2500 3000 4000 5000 


1300 2000 
Steam Velocity (v) in Feet per Second. 


DIAGRAM OF STEAM PROPERTIES 


1,229 — 243, or 986 B.t.u., in the steam. The actual 
final state line will then pass through 986 on the H, 
scale and 3 lb. on the p scale, and the quality 0.865 
and the volume 102 cu.ft. may be read on the gq and 
V,, scales respectively. 

It must be admitted that values from this diagram, 
even as originally prepared on a large scale, will be 
somewhat in error due to the deviation from the straight 
lines of some of the curves in the cartesian diagram. 
The author claims, however, that the results will not 
be greatly in error and that where extreme refinement 
is desired they may be checked by computation, while 
for ordinary calculations, especially in preliminary 
designs, such a chart is sufficiently accurate. 
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Osborn Monnett—_A Leader in Smoke Abatement 


Self-Made Engineer Who Built for the Future. 


An Expert on Combustion Who 


Has Specialized on the Elimination of Smoke 


“MAN who will look forward in his profession 
A for a quarter of a century, attempt to analyze 

conditions and predict the trend of development 
with the view of anticipating the progress to be made 
and to meet it by mapping out a definite course of 
instruction, is a rare exception. Osborn Monnett may 
be placed in this class. First of all he had a definite 
ambition to become a steam power plant operating engi- 
neer. He realized that the requirements of a good engi- 
neer called for a practical knowledge of boilermaking, 
steamfitting, general operation and, perhaps of first 
importance, chemistry. Refinements in combustion and 
boiler practice depend largely upon chemistry today and 
upon the use of chemical apparatus unheard of in the 
power plant twenty 
years ago, at the be- 


eventually from a correspondence course in qualitative 
and quantitative analysis. During his studies he set up 
a laboratory at the plant and specialized in chemical 
problems relating to his work, such as combustion, feed 
water, etc. As a postgraduate course in chemistry he 
worked for a short time in the laboratory of the Ameri- 
can Steel and Wire Co., at Cleveland, where practical 

experience was obtained in general commercial work. 
His progressive tendencies had attracted the attention 
of the editor of The Engineer, published at that time in 
Chicago, and in 1907 he was asked to join the editorial 
staff. It was new work, but he liked it, and a year 
later he went with the paper to New York when it was 
consolidated with Power. He soon returned from the 
East as Western edi- 


ginning of Monnett’s 


tor in charge of the 
Chicago office of the 


career. The problems 
of the future—for 
example, low-temper- 
ature distillation of 
coal with recovery of 
byproducts — call 
more and more for 
chemistry, so that 
Mr. Monnett made 
an excellent guess 
when he placed in- 
dustrial chemistry 
as one of the chief 
requirements for an 
up-to-date engineer 
of the present and 
the future. In 1876 
Monnett was born in 
Norfolk, Va., but 
soon after his par- 
ents removed to 


Hill Publishing Co. 
For three years he 
traveled extensively, 
keeping in touch 
with all that was new 
and interesting in 
the power-plant field 
and among other 
things specialized on 
boiler explosions. In 
1911 the wheel took 
another turn, and 
Monnett was _ ap- 
pointed chief smoke 
inspector of Chi- 
cago, serving four 
years under Mayor 
Harrison. The or- 
ganization of the 
smoke department at 


Ohio, their native 


that time was excel- 
lent. It contained a 


state, where he re- 
ceived a grammar- 
school education. His first practical work as an engineer 
was in Kentucky, running a sawmill that produced 
white-oak staves and lumber. It can be truly said that 
he started at the bottom rung of the ladder, but the saw- 
mill job was only temporary. He knew that the best 
kind of training could be obtained on the water, where 
aman was placed upon his own resources and had to be 
more than a “runner” to get by. Accordingly, he ar- 
ranged to enter the marine field and for the four years 
dating from 1899 was employed on the great Lakes in 
the engine rooms of coal and ore carriers with large 
triple-expansion engines, Scotch marine boilers and all 
the usual equipment on these steamers. During this 
period he progressed from coal passer to fireman, water 
tender and oiler to first assistant engineer. 

With such experience back of him he left the service 
to become chief engineer of the W. & L. E. Shops at 
Norwalk, Ohio, and later for four years was in a similar 
Position in the Rock Island Shops at Moline, Ill. It was 
here that he began studying chemistry, graduating 


number of mechani- 
cal engineers who in 
their work had accumulated a large amount of informa- 
tion reiative to furnace design and the setting of boil- 
ers. The data, however, were not available except among 
the men themselves, so that it was his immediate effort 
to sift this information and get it down on paper so 
that it could be used in the general field of engineering. 
As a result of this work standards for boiler settings 
were developed, using «all known types of furnaces, 
stokers and boilers. These standards have since been 
largely copied by Cincinnati, Pittsburgh and other 
cities. 

Following the four-year period in the City Hall he 
was engaged in research work relating to low-pressure 
boilers and low rates of combustion with the American 
Radiator Co. in Chicago and Buffalo. During this time 
he lectured extensively on smoke-abatement problems 
before chambers of commerce, civic organizations 
and various mechanical engineering associations. in’ 
many of the cities of the Middle West. When 
the war came on and he heard the call to service, 
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He became a member of the Conservation Committee of 
the Fuel Administration for the State of Illinois and 
helped to prepare educational pamphlets and lectures 
relating to the saving of fuel. Later, he went to Wash- 
ington as a member of the Conservation Bureau of the 
United States Fuel Administration. Among the more 
important tasks assigned to him was the conservation 
of fuel in the entire sugar industry of the United States, 
negotiations being conducted in New York with the 
managers and principal officers of the sugar-refining 
companies. This involved important questions of policy 
and methods in the use and distribution of coal in quan- 
tity, complicated by joint action with the Food Admini- 
stration. He also represented the Conservation Bureau 
of the Fuel Administration on the Priority Committee of 
the War Industrial Board. 

Since the armistice Monnett has been cashing in 
on his wide and varied experience. He has become one 
of the consulting engineers of Chicago specializing in 
combustion matters and boiler practice. Of the notable 
work he has done during the past year, mention might 
be made of the atmospheric survey of Salt Lake City 
conducted for the Government in the capacity of con- 
sulting fuel engineer for the United States Bureau of 
Mines. This work has extended over a period of eight 
months from September, 1919, to May, 1920, and has 
included a careful chemical and physical examination 
of the atmosphere not only with relation to smoke and 
smoke abatement, but also to the presence of smelter 
gases. During this investigation airplanes were used 
for the first time in taking air samples. A fuel survey 
and soot-fall study was included, together with a large 
amount of chemical and microscopical work in examin- 
ing the filtrates and precipitates obtained. 

His reputation on questions involving smoke gained 
him a place on the Chicago Association of Commerce 
Committee on Atmospheric Pollution, a body formed to 
study all forms of contamination in the air of the city, 
together with the best methods of reducing the nuisance 
to a minimum. 


Farnsworth Heating System 


Building superintendents and heating engineers 
will be interested in a piping layout for a heating system 
that provides a closed-loop circuit, whereby the water of 
condensation from the radiators is returned directly 
into the boiler. This system has been developed by 
the Farnsworth Company, Conshohocken, Pa. With the 
system is used a duplex boiler feeder, which permits a 
continuous flow of condensation into the boiler. The 
condensation is held under pressure and is delivered 
into the boiler at a temperature only one or two de- 
erees below that of the steam, corresponding to the 
pressure carried on the heating system. These results 
are obtained without the use of a receiving tank. There 
are no vents open to the atmosphere and practically no 
heat loss. 

When the high-pressure steam from the boiler is car- 
ried to the top of the building, it passes through a 
reducing valve and then the risers drop from the 
main line to supply the various coils. The-_ return 
line of the coil is carried back into the riser with a 
drop of nine inches before entering the riser with a 
check valve. By this static head of nine inches all water 
between the check valve and the lowest pipe of the coil 
is sufficient to lift the check valve and let the condensa- 
tion to the coil flow back into the same steam riser. 
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A full-sized pipe is carried from the return pipe « 
the coil to somewhere near the top of the coil, where ;. 
automatic air valve is inserted. This pipe provides 
sort of air chamber and eliminates the possibility o: 
any water squirting out of the air valve. The retu;. 
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PIPING OF HEATING SYSTEM 


pipe from the risers is carried into a duplex boiler feeder 
located somewhere above the water line of the boilers. 

In this system no return lines are necessary other 
than to connect the risers to the boiler feeder, which 
feeds the condensation into the boiler at the same tem- 
perature that it leaves the system. In other words, the 
condensation is held under a pressure and is fed directly 
into the boiler. 


The First Boiler Explosion 


Rhys Jenkins, in an article entitled “Links in the 
History of Engineering,” in The Engineer (Lon- 
don), quotes from an unpublished manuscript of 
Farey’s an account of what seems to have been the first 
boiler explosion. 

It occurred on Sept. 8, 1803. An engine had been 
set up temporarily to drain the foundations for a 
large building in course of erection for a_ tidal 
corn mill on the banks of the Thames, between 
Greenwich and Woolwich. The engine was in charge 
of a boy who is said to have fixed the safety valve by 
inserting a prop between it and the roof of the boiler- 
house. 

The boy went away, leaving the engine at work, 
so that when soon afterward it was stopped by another 
workman, the steam had no outlet and an explosion took 
place, causing the death of three persons and serious 
injuries to three others. This was at about the time 
that Trevithick was being called a murderer by Watt 
for his use of high-pressure steam, less than fifty 
pounds, and is said to have considerably retarded the 
use of the “high-pressure,” or noncondensing engine. 
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With data from a number of individual cases 
the author gives some indication of the large 
savings in coal, labor and transportation that 
would be possible from electrical interconnection 
on a give-and-take basis. 


their electric energy from large public utilities, a 

large amount of coal would be saved as far as the 
generation of electrical energy is concerned, but the 
fact that many industries require heat in the form of 
low-pressure steam at once makes it more profitable 
for such industries to generate energy as a byproduct. 
Usually, such an industry will generate only-as much 
anergy as it requires for its own use and will operate 
an engine only as economical in fuel consumption as 
the-case may require. No attention is .given--to.the 
possibility of generating all the energy economically 
feasible to generate from the steam used and to dispose 
of the excess amount, for where would there be a 
market? No less an authority than Dr. Steinmetz had 
the following to say on present methods: _ 

We realize that our present method ‘of using our coal 
resources is terribly inefficient. We know that in the con- 
version of the chemical energy of.coal into mechanical or 
electrical energy, we have to pass through heat energy and 


|: ALL industrial establishments were to purchase 


thereby submit to the excessively low efficiency or trans-~ 


formation from low-grade heat energy to the high-grade 
electrical energy. We get at best 10 to 20 per cent of the 
chemical energy of the coal as electrical energy; the remain- 
ing 80 to 90 per cent we throw away as heat in the condens- 
ing water or, worse still, have to pay for getting rid of it. 
At the same ‘time we burn many millions of tons of coal to 
produce heat energy and, by degrading the chemical energy 
into heat, waste the potential high-grade energy which those 
millions of tons of coal could supply us. It is an economic 
crime to burn coal for mere heating without first taking out 
as much high-grade energy, mechanical or electrical, as is 
economically feasible. It is this feature of using the avail- 
able high-grade energy of the coal, before using it tor neat- 


ing, which makes the isolated station successful ee it 


has every other feature against it. 


As time goes on, we will come to recognize more and 
more that it is economically criminal to burn coal for 
mere heating purposes or for electrical energy only, and 
a day will dawn when fuel will have attained such a 
high price that all will recognize the full truth and 
take steps to utilize fuel as economically as possible. 
One such means no doubt will be the géneration of 
electrical energy as a byproduct to the fullest measure 
in all manufacturing establishments wherein steam 
heating processes are involved. 

Since it is highly probable that the time is not so 
very remote when all power plants, large and small, 
Will be electrically interconnected and operating on a 
give-and-take basis, it might be of interest at this time 


to face conditions as they obtaiu in several specific cases’ 


and aim to draw such conélusions.as a few cases will 


allow. In the practice of his profession the writer has — 


not only visited and inspected man, industrial plants, 
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_Interconnecting Industrial and Central- 
| Station Plants 


By CORNELIUS G. 


WEBER 


but in the instances. considered hereinafter has made 
exhaustive tests and. analyses -including the measure- 
ments of live- and exhaust-steam consumption of ‘appa- 
ratus and processes, boiler tests, economic performance 
tests, heating-load tests, etc., all for the purpose of 
working out in each individual case a plan of rehabilita- 
tion that would reduce the fuel consumption of the 
specific establishment investigated. All such investiga- 
tions resulted in the compilations of detailed reports 
based on facts and measurements, and since plants of 
widely varying character were encountered, it occurred 


that it might be of interest to work out the over-all 


fuel economy that could be anticipated in the cases con- 
sidered in the event that they were electrically inter- 
connected and were generating electrical energy only 
in proportion to the fuel needed for heating and proc- 
esses, disposing of excess energy to the central station 
at times when more energy than needed was being 
generated and purchasing energy from the central sta- 
tion when a deficiency occurred. ; 

In addition to the fuel economies possible in the 
plants considered as independent units, the probable 
additional .fuel savings that would result, were these 
plants provided with induction or other generators and 
connected to the public-service company’s distribution 
system, have also been worked out. The plants con- 
sidered embrace: industries of the following kinds: 
Automobile parts, machine manufacturing, food prod- 
ucts, sheet-metal products, ‘eather manufacturing, 
woodworking, structural-steel fabricating, textile goods 
and dyeworks. 

In each instance the fuel consumption was first deter- 
mined and from boiler and engine tests the economic 
performance was determined. The low-pressure steam 
requirements for heating and process work were then 
found after which the annual fuel consumption was 
computed on the basis of proper performance of the 


‘boilers, the installation of more economical prime mov- 


ers and the utilization to best advantage of the exhaust 
steam. 

Ir this discussion the conclusions reached are based 
on careful analyses and practically all of the cases con- 
sidered were worked out in the same detail as one 
typical case which follows: 

The graph shown in Fig. | represents the nniiiien 
conditions as found by test. It is self-explanatory in 
so far as it represents steam utilization. There is this 
to be added, however—the fuel consumption under the 
conditions revealed was 6,033 tons per annum. The 
processes utilized live steam at low pressure, the 
boilers were operating at an efficiency of only 63.2 per 
cent and the Corliss engine was consuming on an aver- 
age 43. lb..of steam per indicated-horsepower per hour. 
_ Annual energy requirements of the plant are about 
610,000 .kw.-hr. under the conditions shown in Fig. 3, 
‘wherein ‘electrification is contemplated. Fig..2 shows 
the. operation _ of the same plant under the conditions 


wherein the live steam for processes’ is replaced by 


‘exhaust. steam, thé ‘boilers -brought. up to proper effi- 
ciency, -waste heat. reclaimed from a solution cooler and 
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the Corliss engine carefully repaired to bring its steam 
consumption down to about 30 lb. of steam per indicated- 
horsepower per hour. The annual fuel consumption 
represented by Fig. 2 is 3,519 tons. 

Fig. 3 represents the operation of the same plant con- 
templating the installation of a direct-connected, poppet- 
valve, engine-driven generating unit, the use of super- 
heated steam and the elimination of a considerable fric- 
tion load by electrification. The annual fuel consump- 
tion under conditions as shown in Fig. 3, is 3,100 tons. 

It will be noticed that under the conditions shown in 
both Figs. 2 and 3, there is not enough exhaust steam 
during the colder months to meet the requirements 
and that a considerable amount of live steam for build- 
ing heating and process work is necessary. This steam, 
being all low-pressure steam, could first be drawn 
through a larger engine and additional electric energy 
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latter figure only the additional fixed charges on - je 
larger engine and generator would have to be figur:d. 

As it happens, the plant discussed is not a consun:er 
of central-station energy, but it seems reasonable that 
under present conditions even a central station could 
afford to purchase energy at one cent per kilowatt-hour, 
In this special case the industrial-plant owner would 
be ahead $3,050 per year, less the fixed charges on that 
portion alone cf the prime-mover equipment cost which 
is larger than his own needs require. The central 
station would be ahead by the profit represented by 
$1,250 worth of new business, it being assumed that 
the fuel and labor charges in the central station amount 
to le. per kw.-hr. Should it cost the central station 
more than one cent for these items of coal and labor, 
then the central station would make an additional profit, 
It is apparent, of course, that the industrial-plant 
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live steam replaced by exhaust steam. 
superheated steam and electric drive. 


generated to be fed into the public-utility company’s 
distributing system. 

The amount of additional energy that could be so 
generated under conditions shown in Fig. 3, would be 
360,000 kw.-hr. per annum. During the months of 
June, July, August and September, when some exhaust 
steam would be going to waste, this plant could utilize 
about 50,000 kw.-hr., of central-station energy to keep 
from wasting exhaust steam. This procedure would 
eliminate about 100 tons of coal, which, if valued at 
$700, would mean that to break even financially the 
plant in question could not afford to pay more than 1.4c. 
per kw.-hr. However, if the central station were pur- 
chasing the 360,000 kw.-hr. at, say, lc. and were charg- 
ing for the 50,000 kw.-hr., 2.5c., the plant under 
consideration would still be ahead by an amount of 
($3,600 + $700) — $1,250 — $3,050, against which 


x 


Steam engine demand per hour —>» 
——- Steam engine demand per hour—» 


Jan, Feb, Mar. Apr May June July Aug. Sept. Oct. Nov. Dec. 
Fig. 2. 


STEAM REQUIREMENTS OF A TYPICAL INDUSTRIAL PLANT UNDER DIFFERENT CONDITIONS 
Fig. 1—Steam per hour for various months in a typical industrial 
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ower plant. Fig. 2—Operation of same plant as in Fig. 1, 


Fig. 3—Operation of same plant, but with poppet-valve engine driven generating unit, 


owner could generate the 50,000 kw.-hr. during the sum- 
mer months at less than 2.5c. per kw.-hr. and that, 
financially, it would be to his advantage not to purchase 
such energy. This is true; but it must be borne in 
mind that he would no doubt agree to pay the amount 
of $1,250, of which only $550 actually represents added 
cost, for the privilege and opportunity to dispose of 
the excess energy that he would be generating as 4 
byproduct. It is evident that the foregoing represents 
a profit to both parties concerned. 

With such a co-operative arrangement the amount of 
fuel conserved for the nation at large would be about 
as follows: Assuming that the central station can gen- 
erate energy at as low a rate as 2.5 Ib. of coal per 
kilowatt-hour, then the purchase of the 360,000 kw.-hr.. 
cited previously, would conserve 450 tons of fuel, since 
the central station would be buying 360,000 kw.-hr. 
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for the generation of which it would otherwise have to 
burn 450 tons of coal. 

During the summer months when the public-service 
company would. be selling 50,000 kw.-hr. of energy to 
the industrial plant, the central station would consume 
63.5 tons of coal, where the industrial plant would be 
consuming about 100 tons, thereby bringing about an 
additional saving of 37.5 tons, or a grand total of 487.5 
tons. 

In round numbers the annual fuel saving in so far 
as the nation is concerned would be from 475 to 500 
tons. “At $7 per ton, this would represent about $3,500 
per year, which latter figure must be reconciled with 
the industrial-plant owner’s $3,050 profit and the central 
station’s profit on $1,250 worth of new business. 

The summary of the foregoing is shown as plant 
No. 5, in Fig. 4. By consulting the key, the graph 
becomes self-explanatory. Representations above the 
line 0-0 show the industrial power-plant operation and 
those below the line, the public utility’s operation in 
so far as it is or would be affected by the industrial 
power plant in relation to which it is considered. In 
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Plant Number 
FIG. 4. SUMMARY CHART COVERING SEVERAL TYPICAL 
INDUSTRIAL POWER PLANTS 
The purpose of the chart is to show the effect of co-operation 


between these plants and the central station. The cases are, of 
course, hypothetical. 


Fig. 4 there are four sets of bends to each p!ant rep- 
resentation. The two to the left show actual condi- 
tions as found and the two to the right as they would 
obtain under electrical interconnection conditions. 
By a similar process of analysis several other typical 
industrial power plants have been charted in a sum- 
mary way, as further shown in Fig. 4. For convenience 
they have been arranged according to magnitude of 
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ccal consumption. Data on numerous other plants are 
in possession of the writer, and only typical cases have 
been selected. 

There is this to be said specially about plant No. 1: 
The plant operates gas engines for generating electric 
energy, but burns 20,000 tons of coal exclusive of the 
gas engines for high- and low-pressure steam pur- 


6 
£ fuel savings including fuel which could be saved i 
ert of electrical interconnection 
< Saving, ave fo electrical interconnection 
a4 | 
3 | | 
o | — — 
pl 
oi j = 
4 5 6 8 9 
Plant Number 
FIG. 5. A SUMMARY OF FIG. 4, SHOWING TOTAL QUANTI- 
TIKES OF FUEL SAVED UNDER ASSUMED CONDITIONS 


poses, at the same time purchasing 3,000,000 kw.-hr. 
of electric energy. Only fuel burned for steam pur- 
poses has been considered and that portion of the steam 
which is used at low pressure if first taken through 
an engine as a reducing valve would be just sufficient to 
generate the same amount of energy as is now pur- 
chased. As it happens the power demand is practically 
uniform, and since low-pressure steam is used also at 
almost a uniform rate, this steam would generate energy 
in proportion to the amounts needed. 

Fig. 5 is a summary of Fig. 4, showing total quan- 
tities of fuel to be saved. As found, the aggregate 
amount of fuel consumed per annum by the nine plants 
considered is 56,633 tons. As isolated independent 
plants under reasonable rehabilitation plans, these same 
plants would consume only 44,550 tons of fuel, or 12,083 
tons less. Electrical interconnection and operation on a 
give-and-take basis would result in an additional saving 
of 11,400 tons of coal. The total saving due to rehabil- 
itation and electrical interconnection would be 23,550 
tons, as represented by the total areas of the bands 
shown in Fig. 5. This is 41.5 per cent of 56,633, or 
in other words a saving of 41.5 per cent in fuel would 
be possible in these cases. The solid black portions of 
the bands shown in Fig. 5 represent 11,400 tons. 
Electrical interconnection would result in a saving of 
11,400 tons in 44,500 tons, or 25.5 per cent. 

In these cases the public utility would lose 3,425,000 
kw.-hr. of business, gain 3,125,000 kw.-hr. and in addi- 
‘ion would have to absorb about 1,200,000 kw.-hr., 
bringing about a net loss of about 1,500,000 kw.-hr. 
i» the public utilities. However, the loss of business 
vould be represented by a large consumer paying a low 
rate, whereas the new business would be represented 
l-y numerous small customers paying a higher rate, and 
‘ince the 1,200,000 kw.-hr. to be absorbed would be 
curchased at a low rate, it is probable that the public’ 
utility would be benefited. In-any event a plan on the 
order outlined, where plant No. 5 was discussed in 
detail, would have to be worked out since the co-oper- 
ative plan would have to be of benefit to the public 
utility to be attractive and workable. 

From a national fuel-conservation standpoint the pub- 
lic utility should be interested in all industrial plants 
and every industvial plant should be a subscriber to the 
public utility, which should be operating in a bigger 
broader and better field. 
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The writer has come in contact with numerous other 
cases scattered about the country. In one instance a 
plant consuming 45,000 tons of coal a year was burning 
3,000 tons for heating buildings with live steam. This 
3,000 tons could readily have been utilized for power 
purposes. 

As another example, in a town of 3,500 population 
the local public utility is being operated with uneconom- 
ical engines which exhaust the steam to atmosphere. 
The public utility’s plant is located on a large river, and 
the installation of a condenser would result in saving 
20 per cent of the fuel. In this same municipality is a 
large woodworking establishment consuming a com- 
bined amount of coal or its equivalent in wood refuse 
equal to 9,000 tons of coal per year. The plant operates 
24 hours per day, and its exhaust-steam requirements 
are such that practically 9,000 tons of coal or equivalent 
would have to be burned for steam-heating purposes 
regardless of any power requirements. However, this 
plant was actually considering the purchase of electric 
energy from a water-power concern, and had this been 
advised and done, an additional loss to the general 
public would have been added to an already aggravated 
situation. 

If equipped with high-efficiency engines, the wood- 
working establishment would have been in position to 
generate more than all of the electrical energy required 
by the municipality at night and could have generated 
more than enough to meet the daytime demands as 
well as its own needs. In other words, instead of this 
establishment purchasing energy, it should take advan- 
tage of its position to sell energy to the local public 
utility, allowing the latter to shut down and conserve 
2,000 tons of coal per year. If a transmission line 
should become available, the plant under consideration 
would be able to retail electric energy to other con- 
sumers. 


INTERCONNECTION A BOON TO INDUSTRIAL PLANTS 


The nation is full of just such possibilities. What we 
are suffering in national fuel losses, not mentioning 
labor, transportation and rolling-stock costs, can be im- 
agined when we see what happens in a few specific cases. 
It is hardly within the scope of this article to dwell 
further on the details surrounding the actual operation 
of a combination of plants electrically interconnected. 
Suffice it to say, that from an engineering standpoint 
it would be simple and practicable and would be a 
boon to the industrial plants themselves rather than 
a hardship. The nine plants mentioned previously do 
not represent the unusual, but are fair examples of the 
average. What is happening in them is true in a gen- 
eral way in nearly all medium-sized industrial estab- 
lishments. 

Our annual bituminous-coal production is about 600 
million tons. About 90 millions are used for house and 
building heating, 135 millions for railroad operation, 
and about 375 millions for industrial purposes, including 
‘gas utilities, ore smelters and electric central stations. 
It seems reasonable to suppose that at least 200 million 
tons are used per annum by industrial power plants. 
If only 25 per cent instead of the 41.5 per cent, as found 
in one typical case, would be saved by electrical inter- 
connection and other means, it would mean an annual 
saving of 50 million tons, or 1,000,000 fifty-ton cars. 
Such a train of cars on an air line would stretch three 
times from New York to San Francisco. 
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Naval Horsepower of 9,000,000 
To Use Oil 


More than 8,000,000 bbl. of fuel oil and nearly 3,009 
000 gal. of lubricating oil will be required by the Navy 
during the next fiscal year. These figures have been 
given out by Admiral R. S. Griffin, chief of the Buresy 
of Steam Engineering. In addition, Admiral Griffin 
said: 


_ The demand for oil by the Navy alone looks formidable 
in comparison with the requirements of two or three years 
ago, and when it is considered that a large number of mer- 
chant ships, completed during the last three years, also burn 
oil, and that many industrial establishments recently have 
converted their power equipment to oil burning, the ques- 
tion of an adequate supply of fuel oil for the Navy becomes 
one of great concern. 

I share the views of many regarding the national import: 
ance of conserving oil. Without an assured supply, our 
Navy would be practically useless. I shudder to think what 
the result would be if anything should occur that even re- 
motely would threaten this supply. 

_We now have in commission seven battleships of a com- 
bined horsepower of 204,000, which burn oil only. In addi- 
tion to these we have building twelve other battleships of 
533,000 hp.; six battle cruisers of 1,080,000 hp., and ten 
scout cruisers of 900,000 hp., making a total under construc- 
tion of these three classes of ships aggregating 2,513,000 hp. 

In oil-burning destroyers, we have actually completed 
234 with an aggregate horsepower of 5,626,000, and have 
under construction 87 others which will be completed during 
the next fiscal year and will bring the total horsepower 
of destroyers up to 7,975,000. 

Our submarines already completed aggregate about 80,000 
hp. in Diesel engines, and those under construction will 
more than double this figure. 

Besides these vessels of a purely military character, we 
have others such as mine sweepers, tugs, destroyer and sub- 
marine tenders, and fuel ships, in which oil is used as fuel, 
whose horsepower aggregates 173,400. 

To sum up, we actually have completed and ready for 
service vessels aggregating more than 6,000,000 hp. in which 
oil alone is used for fuel, and have under construction other 
vessels which will bring this total up to nearly 9,000,000 hp. 


One of the most important considerations for the 
successful operation of geared marine turbines is the 
proper lining upon the foundations. At the Hog Island 
shipyard, the sole plates of foundations for gears and 
turbines are machined parallel to the line of shafting 
after the shafting has been lined up. This is done with 
a special milling machine so set that the sole plate 
has a taper of 0.020 in. from outboard toward center 
to facilitate setting the chocks. After the gear case 
is lowered into place and held by jackscrews measure- 
ments are made for the 56 chocks. These chocks are 
machined from mild steel and are made 0.005 in. thicker 
than the measurements call for so they may be scraped 
to fit. The holding-down bolts are given a driving fit 
by reaming the bolt holes 0.002 in. less diameter than 
the bolts. A set of these gears for the A type ships 
weighs 90,000 Ib. and has twelve journals. The journals 
have a clearance of 0.001 in. per in. of diameter. 


The tendency these days is toward comparatively small 
installed ice-making capacity and large ice-storage Ca- 
pacity. This enables holding a good crew the year 
around, insures large stock at times of great demand 
and cares for breakdown repair periods. In designing 
storage houses 50 cu.ft. is usually allowed per ton of ice. 


When a fluid is steadily flowing through a pipe, 
that fluid in contact with the wall of the pipe is 
practically at rest, the velocity increasing as the axis 
of the pipe is approached, being maximum at the axis. 


ate 
‘ 
wy 

ale 

Ag 
SUS 
by 

LAR, 

be 

¢ 

of 

Ney 
wrt 


3,009 
Navy 
been 
ireau 
Tiffin 


dabie 
years 
mer- 
burn 
have 
ques- 
-omes 


port: 
our 
what 
n re- 


com- 
addi- 
ps of 
d ten 
struc- 
10 hp. 
yleted 
have 
uring 
ower 


0,000 
will 


r, we 
| sub- 
fuel, 


y for 
vhich 
other 
0 hp. 


the 
; the 
sland 
and 
fting 
with 
plate 
anter 
case 
sure- 
; are 
icker 
‘aped 
ig fit 
than 
ships 
rnals 


small 
year 
nand 
ning 
ice. 


pipe, 
e is 
axis 
axis. 


June 29, 1920 


TAA 


Will We Have To Come 
To the Big Stick Again? 


OLLOWING the sad experience of last winter’s coal 

famine, many conferences were held to consider 
means whereby a repetition of the situation might 
be avoided. Foremost among the recommendations of 
these meetings was summer storage. 

Summer is here, and what is the situation? Already 
the daily press is predicting dire results for next 
winter. 

Are the large users of steam coals in the East storing 
up a supply for the season when the demand is greatest 
and the transportation facilities least adequate? 

No, they are not; and through no fault of their own. 

Most of the large consumers are perfectly willing 
to make the necessary investment in storage facilities 
and outlay in coal as an insurance against shutdown 
next winter, but they cannot get the coal. 

Instead of building up a reserve supply at this time, 
they are forced to proceed from hand to mouth. 

The condition appears to be due to several factors, 
chief among which are inadequate production, lack of 
transportation and terminal facilities, labor troubles 
at terminals, a large export in coal, and speculative 
selling. 

It is, perhaps, the inability of the railroads to ex- 
pedite the handling of cars and their tie-up at terminals 
because of labor troubles or inadequate terminal facili- 
ties, that is responsible to a greater extent than mere 
lack of cars. For last October, just preceding the strike, 
with practically the same number of cars available as 
at present, it will be recalled that the transportation 
of coal beat even the war record of the previous year. 

Production at the mines naturally follows ability of 
the railroads to move the coal, provided there is a brisk 
demand, and this accounts for the decreased production 
in certain cases, although the production curve this 
year has been above that of last year. However, it must 
be remembered that in the spring of 1919 some in- 
dustries were running on their war surplus and the 
demand for several months fell off. 

Much has been said of late concerning the increasing 
export of coal and its effect upon certain sections of 
the country, notably New England, which receives much 
of its coal by water, and the Interstate Commerce Com- 
mission has already issued priority orders with a view to 
relieving the New England situation. 

As an aftermath of the war Europe is extremely 
short of coal and is naturally turning to the American 
market for relief. She needs the coal so badly that she 
is willing to pay almost any price for it. This being 
the case, purchasers at home are forced into competi- 
tive bidding with foreign buyers. During recent months 


the foreign shipments have increased to about five times’ 


those of pre-war years and the shipments to New 
England have decreased by twenty-five to forty per 
cent. 

It is argued by the coal interests that this is a per- 
fectly legitimate situation; that the home consumers 
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are welcome to the coal if they will meet the foreigners’ 
price and that there is no more reason for putting an 
embargo on coal than there is for putting one on cot- 
ton or wheat. Besides, Europe needs our coal just as 
much as it does our wheat. 

The argument seems plausible except perhaps to the 
man who is forced to pay for the coal. 

Be that as it may, an embargo, while providing tem- 
porary relief to New England and making possible 
diversion of cars to other sections, is by no means a 
remedy for existing conditions. If our total exports 
were stopped, we would still be running over five mil- 
lion tons behind our monthly requirements, 

The shortage has created a condition favorable to 
manipulation and a speculative market, which in turn 
has probably resulted in further holding of shipments 
at terminals and yards. Coal prices are on the rampage, 
and what is bid one day by the man in dire necessity 
becomes the opening price the following day. 

The necessity for a revival of the Fuel Administra- 
tion will be regretted, and most of all by the coal men 
themselves. The country is tired of commissions of 
inquiry and adjustment, which have in practically every 
instance failed to achieve results. What it needs and 
is sure to demand is a wielding of the big stick, laws 
with teeth in them, and an enforcing agency that will 
see to it that the producer and middle man are allowed 
fair profits only and that the public is protected from 
unwarranted profiteering and speculation. 


Eleetrical Interconnection 


HINGS that are visionary and idealistic today are 

realities tomorrow. The bigger and broader ideas 
in civil and economic life are born of evolution rather 
than revolution. Rome was not built in a day; neither 
could the broad idea of electrical interconnection sug- 
gested by Mr. Weber on other pages of this issue be 
carried out in so brief a lapse of time. Civic communi- 
ties have adopted city planning, whereby a certain goal 
to be attained ultimately is always kept in mind and 
the common weal is carefully considered. 

In the case of building new industrial power plants 
or rehabilitating old ones no consideration is given to 
any feature outside of the sphere of the individual 
plant, since the byproduct, electrical energy, has no 
market. 

Engineers are fully aware of the situation, but there 
is no legislation to cope with this haphazard and waste- 
ful procedure. Water power, which at best will never be 
adequate for industrial demands, will never run out, but 
the fuel supply will. 

It would seem as though the time had arrived for 
crossing the indistinct dividing line between the ideal- 
istic and the realistic, and that within the course of 
the next decade we should consider electrical intercon- 
nection of generating stations, not as an original and 
modern method of doing things, but as a necessity. With 
the aid of the leaders in the engineering world, bills 


26 
fis, 
| 
gh 
was 
¥ 
ty 
As 


1054 POWER 


should be enacted into constructive and wholesome laws 
that would conserve the coal supply. 

In the new German legislature a bill was recently 
introduced providing for government ownership of all 
industrial and other power plants. Their motive is 
obvious, for through national economy they hope to 
recuperate. Similar legislation in this country mig.a 
not be received with favor, but there is a growing toler 
ance for the thought that public policy demands the 
supervision of power plants as well for efficiency as 
for safety. 

As a further possible general plan it might be feasible 
to encourage an isolated plant to connect with the public- 
utility service lines when such isolated plant can prove 
that it can generate electrical energy as a byproduct. 
This would at once open up an attractive commercial 
field as auxiliary to the main industry, but if manufac- 
turers could see 2 handsome profit, they would undoubt- 
edly do much of their own volition in this direction and 
the solution of the problem would become more or less 
automatic. 

When we think of the vast tonnage of coal that could 
be conserved, the coal that our railroads must consume 
for transporting only the wastage, the additional toiling 
hands in mines, factories and shops that could be 
utilized for other purposes, not mentioning the still 
further possibilities, should a constructive movement. 
gain foothold, of operating central stations at coal mines, 
electrifying railroads, etc., is it not time to look into 
the remote future, view the whole matter in an open- 
minded, unprejudiced mood and act, and thereby lay 
the cornerstone for a greater and broader industrial 
structure? 


Electrically Driven 
Reversing Steel Mills 


LECTRIC drives have gradually proved their superior 

merits until they have become an important factor 
in almost every manufacturing plant and have practic- 
ally revolutionized many manufacturing processes. They 
are used on the smallest and on the largest drives, from 
the dental tool to the largest hoists and steel-mill appli- 
cations. And in almost every case they are doing the 
work better, more efficiently and economically than it 
could be done with mechanical, hydraulic or steam 
drives. One of the industries in which the introduction 
of the electric motor has been most seriously contended 
by the steam engine is in the steel mill. However, the 
last ten years has witnessed a general adoption of elec-: 
tric motors to all classes of drives in the steel industry ; 
and as for the non-reversing mill, it has been established 
that, owing to its greater flexibility and reliability, the 
electric-motor drive is superior to the steam engine in 
every respect. The electric drive in the continuous-run- 
ning mill will produce equal tonnage at lower cost, power 
consumption and maintenance charges than the steam 
engine—so much so that electric motors are being in- 
stalled on a very large percentage of main-roll drives in 
all new installations. 

Two of the important factors in the economical oper- 
ations of electric drives in steel mills are the ease and 
accuracy with which the power consumption can be 
measured, and the fact that the equipment must be kept 
well insulated or it cannot be operated. At best, with 
the steam engine, it is inconvenient to get an accurate 
record of power consumption. Whether or not the 
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steam lines are kept well insulated and¥the joints tigi: 
the old engine will answer to the throttle. The engine 
will continue to operate even if the valves and pisi5n 
rings do leak and the vacuum is not maintained ai its 
maximum. Although this may indicate that the engine 
is a serviceable and reliable piece of machinery, never- 
theless operating under such conditions is not conducive 
to economy, low power costs and maintaining equipment 
in a high state of repair. These features not infrequently 
cause the steam engine to show unnecessarily hich 
steam consumption. With the electric motor any serious 
leaks soon develop into a short-circuit and must be re- 
paired before operation can be continued. 

It is in reversing-mill applications that the ability 
of the electric motor is most seriously contended by the 
steam engine. Although with electric drive the cost of 
power per ton of steel rolled is lower than with the steam 
engine, probably with two or three exceptions the re- 
versing steam engine is rolling a higher tonnage than 
the reversing electric motor, and tonnage is what the 
average steel-mill man is chiefly interested in. How- 
ever, two new reversing mills that have been in opera- 
tion for some months, according to reports, are equaling 
if not surpassing the tonnage records of any reversing 
steam-engine driven mill. The leading article in this 
issue “Electrically Driven Reversing Steel Mills,” by 
Frazer Jeffrey, is a very interesting discussion on this 
subject, in that it considers a number of the problems 
involved in applying a reversing electric drive and then 
shows how one of the applications was solved. The elec- 
tric drive in such installations has the handicap of con- 
siderable higher first cost, but as the author points out, 
higher first cost means little if in a reasonable length 
of time the saving in cost of operation and of main- 
tenance will more than offset it to the extent of show- 
ing appreciable gains. 


The Water Power Bill 


Becomes a Law 

HEN Congress adjourned without the President 

having affixed his signature to the water power 
bill, it was taken for granted that the measure had been 
lost and there was keen disappointment among those 
who had supported repeated attempts at satisfactory 
legislation during the last eight or ten years. There- 
fore, recent announcement from the White House that 
the President, acting upon an opinion of the Attorney 
General that adjournment of Congress did not deprive 
him of the ten days allowed by the Constitution for the 
consideration of a measure, had finally signed the bill, 
was greeted with general satisfaction. 

The bill is necessarily a compromise, and while some 
of its provisions may not entirely satisfy the extremists 
on either side, it is generally conceded to be a satisfac- 
tory measure and one that will form a basis for con- 
structive development of our water powers. 

The West will be particularly gratified at the Presi- 
dent’s action in view of the need ror a wide and com- 
prehensive hydro-electric program to meet the -ever- 
increasing demand for electricity among the. Pacific 
Coast states. In an effort to meet the present power 
shortage, much new construction is already under way 
in California, but this consists principally of additions 
.o existing developments. There is still available on 
public lands a large amount of potential power which 
nas heretofore remained undeveloped because of the un- 
satisfactory method of granting permits. 
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Case of a Stuck Governor Valve 


The following experience with an engine that failed 
to start after being shut down for several months may 
be of interest. The engine in question was in a small 
sawmill and was of the horizontal slide-valve type, pro- 
vided with a throttling governor. The mill had been 
shut down for nearly a year, and when it was desired to 
reopen it the engineer, who had been employed to oper- 
ate the power plant, was unable to start the engine. He 
telephoned for a friend of mine, who, although he is not 
a regular engineer, had beén successful in locating 
trouble in a number of small plants. 

On arriving at the mill, he found steam up and every- 
thing about the boiler and engine apparently in good 
order. The engineer had already closed the stop valve 
in the main steam pipe next to the boiler and had re- 
moved the bonnet from the throttle valve and also the 
steam-chest cover. There was nothing wrong at these 
points, and yet, upon opening the boiler-stop valve and 
the throttle, no steam appeared in the open steam chest. 

My friend naturally thought of the governor and 
asked if this had been examined. The engineer replied 
that it had not been taken apart as it worked all right. 
On raising the balls they did appear to move easily— 
rather too easily, my friend thought. The engineer said 
that when he had first come to the mill that morning he 
had raised the governor balls and that they seemed to 
be stuck, but had come loose in a short time. 

That was the whole trouble. The governor was taken 
apart, and it was found that the valve had corroded 
tightly to its seat. The valve stem at its lower poin‘ 
was also somewhat corroded and when the engineer had 


pried up on the balls, the stem had broken off short. 
Nearly a day’s delay had resulted through this simple 
sticking of a valve. Moral: Sometimes the “insides” 
of a device may be “out of gear,” even if the exterior 
appearance and its apparent working are correct. 
Washington, D. C. HuGH G. BouTELL. 


Traveling Screens Reduced Labor 


The accompanying illustrations show a cooling system 
now in use at the plant of the Connecticut Light and 
Power Co., Waterbury, Conn. A set of traveling water 
screens are housed in the small shed shown immediately 
above the intake in Fig. 1. 

This plant is on the Naugatuck River, and at a point 
just below where the picture was taken, there is a dam 
over which the water frequently does not flow during 
the summer months. This practically makes a cesspool 
of the pond formed opposite the power house, and before 
the traveling screens were installed, two or three men 
were required, sometimes twenty-four hours a day, to 
clean the racks in order to permit sufficient condensing 
water to enter the intake. The traveling screen has 
eliminated all this labor and has also reduced the con- 
denser cleanings by about 50 per cent, 

From the condensers the cooling water is discharged 
through the spray pipes, as shown, into the river. A 
flume built parallel to the bank, Fig. 2, prevents this 
water from immediately returning to the intake. This 
flume is two or three blocks in lensth so that the water 
must travel a considerable distance, giving it additional 
opportunity to coo! before again entering the intake. 

Milwaukee, Wis. W. H. BRANDT. 


SPRAY NOZZLES AND INTAKE TO SCREENS 


FIG. 2. VIEW OF POND AND DISCHARGE FLUME 
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An Emergency Union 
Extra-heavy fittings for extremely high pressures are 
sometimes hard to get, and unless they are carried in 
stock a break in a line of this kind is likely to cause 
a lot of worry, as well as some delay in the operation of 
the machinery depending on the line. I had such an 
experience, when a union on a li-in. hydraulic line, 
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CROSS-SECTION THROUGH THE UNION 


carrying 3,500 lb. pressure, broke. Extra fittings had 
been ordered, but were not then in stock, so a new one 
of.some sort had to be devised. 

A piece of scrap shafting about 4 in. in diameter was 
secured and two pieces were sawed off about 1{ in. 
thick. These were placed in a lathe, faced off, bored and 
threaded to fit the pipe. They were then chucked with 
the other side out, faced and one made female and the 
other male, as shown in the sketch. Four half-inch 
bolt holes were then drilled in each half of the union 
to match. A sole-leather gasket was made to fit into the 
cavity in the female half, and the job was finished. 

When installed, this union held and it is still holding 
this high pressure, and there has never been any appre- 
ciable leakage. P. A. GETT. 

Cherryvale, Kan. 


Used Natural Refrigeration 


In a certain plant a motor-driven ice machine was run 
all the year round to cool refrigerator boxes in various 
parts of the building. Purchased current was used at 
considerable expense and after a time it dawned upon us 
that if these boxes had openings to the outside in win- 
terthe result would be a considerable saving in the 
power bill. 

The situation was gone over and ducts were run 
from such boxes as were near the wall, through the 
wall, connecting with tight insulated doors in the boxes. 
From the boxes in the basement ducts were run to a 
point about ten feet above the sidewalk. These also had 
doors in them, and by regulating the opening of these 
doors fairly good temperature regulation was main- 
tained throughout the cold weather with.a notable sav- 
ing in the power bill. It might be added that these 
openings were screened to keep out birds, insects, etc., 


and each had overhanging canopies to protect them 


from the weather. Besides the saving in power, a 

chance was afforded to overhaul the plant, which could 

not be done before without the boxes becoming warm, 

as they were constantly being opened and the building 

was heated. G. F. KLUGMANN, Jr. - 
St. Louis, Mo, 
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Banding an Armature Without 
~ Removing It from Frame 


One of our 50-kw. engine-driven generators began ¢. 
flash at the commutator and upon shutting the machine 
down it was found that the middle band on the arma- 
ture had broken and parts of it came out on the com. 
mutator and brushes. The generator was directly con- 
nected to the engine, consequently it would have been « 
considerable job to remove the armature to put the new 
band on, therefore it was decided to try to put on the 
band with the armature in place. The polepieces were 
bolted to the frame with bolts from the outside. This 
made it possible to remove the bolt from the top pole- 
piece and take the latter out, as shown in the figure. 
Two wood clamps were used to hold tension on the 
band wire. One of these clamps was fastened to a 
piece of timber between two posts about 5 ft. away from 
the machine and the other was fastened against one 
polepiece inside the machine, as in the figure, and used 
to direct the wire on the armature. With one end of 
the banding wire fastened to a coil where it projected 
beyond the core, the armature was turned by hand and 
three or four turns were put on the armature, to gradu- 
ally bring the banding wire over to the position of the 


Banding Wire] 
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GENERAL ARRANGEMENT OF PARTS FOR PLACING 
BAND ON ARMATURE 


band. The wire was then placed in the clamps and the 
latter adjusted to give the proper amount of tension. 
On the first turn of the new band the armature was 
worked around very carefully and the mica insulation 
and copper binding clips put in place; after this the 
remainder of the band went on easily. After soldering 
all around and removing the loose ends of the band, the 
polepiece was put back into place. The machine has 
been in service for a number of months now, and the 
band is still giving service and shows no signs of 
moving. S. NYGREEN. 

New York City. 


Another Long Run 


I read with interest the record run of a steam turbine, 
as published in the May 15 issue. We have an 875-kw. 
600-r.p.m. generator directly connected to a waterwheel 
operating under a head of 170 ft. This unit ran from 
Dec. 15, 1919, to April 18, 1920, a total of 126 days, 
without being shut down for any purpose whatever. 

Copenhagen, N. Y. V. C. Woop. 
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Shaft Lubrication 


With reference to recently published articles in Power 
on the subject of self-oiling bearings, I would say that I 
have also found the ring-oiled type of bearing to be 
generally efficient, but it is obvious that the use of that 
method of lubrication on the larger sizes of bearings is 
not practical. 

It has been my experience, with chain-oiled bearings 
as large as 20-in. running 120 r.p.m. and 12-in. bearings 
running between 150 and 200 r.p.m., to find that the 
difficulties encountered in that method are usually 
caused by tight links, broken pins or chains not being 
of proper length. I have found chains long enough to 
drag on the bottom of the oil well, and in other cases the 
adding of a few links to a poorly running chain has in- 
creased its traction and caused it to run steadily. 

Before putting a new chain in service for this work, 
it is always well to examine each link carefully to make 
certain that it doesn’t bind excessively, as a tight-fitting 
link will offset the chain after it passes over the shaft, 
and if it does not straighten itself out before coming up 
on the other side, the offset formed will stop the chain. 

Another point that requires attention is the matter of 
joining the ends of a chain after: placing it around a 
shaft. This joint is often made with copper or other 
soft-metal wire, which if used on an iron chain Will wear 
out in a comparatively short time and allow the chair 
to part, perhaps at a critical time. The pin used at that 
joint should be equal in strength to all others used in the 
chain. Without observing these small precautions, the 
chain method of oiling cannot be said to be dependable. 

I entirely agree with the statement in the April 6 
issue of Power to the effect that ring-oiled bearings 
should be watched when they are started, to see that the 
rings start with the shaft, but I have known of several 
instances where oil rings have stopped while the shafts 
were revolving. In my experience this has occurred 
most frequently with slow- and variable-speed shafts and 
it is almost always caused by some defect in the ring, 
such as high or low places where the ring ends are 
joined or by the ring being bent out of a true circle. 

In one instance a ring on a 4-in. shaft was found 
chattering and jumping clear of a motor shaft so 
rapidly as to allow practically no oil to be carried to 
the shaft. When this motor was slowed down to about 
one-half normal speed, the ring immediately came down 
on the shaft, ran steadily and carried plenty of oil. 
Upon raising the oil level in this bearing about /; in., 
the ring operated properly at all speeds of the motor. 

On another occasion considerable trouble was 
experienced by the frequent stopping of a ring on a 3-in. 
shaft of a compressor running at 200 r.p.m. This ring 
gave no trouble during the first three years of its use. 
When the trouble first occurred, it was found that the 
ring would run very slowly for about one-half revolu- 
tion, then speed up, only to slow down again and finally 
stop after running about half an hour. Close examina- 
tion revealed that the ring was sprung to a slight oval 
form, barely noticeable without measuring. After truing 
the ring, it ran satisfactorily a few weeks and then began 
an erratic action again. A second investigation showed 
that the ring had again sprung to an oval form and 
would hang up when one of the long ends of the oval 
reached the top of the shaft, although the distortion of 
the ring in this case was scarcely more noticeable. 

A permanent remedy was thereupon effected by filing 
away part of the metal on the inside of the ring, to 
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bring it as nearly as possible to a true circle without 
having to again spring it. 

Careful examination will, in most cases, show the 
reason for a ring-oiled bearing failing to give satisfac- 
tion as to economy and continuous service, 

Jersey City, N. J. I. S. CHAMBERLAIN, 


A Peculiar Meter Problem 


Victor H. Todd’s metering problem in the April 6 
issue of Power brings co mind a condition that pre- 
vailed on our system for a time some years ago, before 
twenty-four hour service was given. A building was 
wired and connected to the secondary street mains 
through a service meter, and later a new part was built 
on and connected to the same mains through another 
service and meter, as shown in the diagram. In order 
to furnish power in the new part before the service 
was installed, the wiremen connected the two circuits 
together as shown by the dotted lines in the diagram. 
Since no day service was given, the electrician who 
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HOW THE TWO CIRCUITS WERE INTERCONNECTED 


installed the meter did not notice that the new part 
was alive, and it was only by mere chance that the 
connections were made so that no fuses blew when 
both service switches were in and the current on. 

It was noticed that the meter readings were not com- 
mensurate with the loads, although tests with portable 
instruments and a separate load showed that both 
meters were correct. On replacing the fuse plugs and 
connections after testing the last meter, it was observed 
that this meter hummed with the main switch out, 
which showed that current was flowing in its potential 
coil, and upon turning on a light near-by the presence 
of current was proved. This started an investigation 
that disclosed the cross-connections between the two 
circuits. It so happened that the new service was 
made as shown, thus connecting one end of the through 
circuit of the new meter to the same main as one end 
of the series side of the old meter, while the through 
side of the old meter was likewise connected with refer- 
ence to the series side of the new meter. Upon tracing 
the circuits, it can readily be seen that by means of these 
connections the through circuit shunts the series coils 
of the meters. Upon removing the cross-connections, 
the meter ran correctly. HENRY MULFORD. 

Patchogue, L. I. 
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Care of CO: Recording Machines 


In reading the article by G. A. Chatel, on page 784 
of the May 11 issue, I am pleased to learn that Mr. 
Chatel’s experience with CO, machines is so nearly like 
my own. For example, he estimates that about one-half 
hour per week is required for changing absorbent 
cartons and general cleaning, which agrees nearly with 
my own estimate, as stated in the Feb. 17 issue. Also, 
Mr. Chatel “does not consider it good economy to put 
a high-priced mechanic on the job;” in other words, 
the machines are in charge of a man “not necessarily a 
first-class mechanic, but rather one who has specialized 
in the care and operation of these particular machines.” 

On one point, however, Mr. Chatel disagrees with 
me, claiming that one man spends on an average one- 
half hour per boiler per day for routine testing, check- 
ing and adjusting, whereas I estimated three or, four 
minutes daily for this work. Certain CO, recorders 
include means for checking for accuracy, and if several 
units are checked at one time it is possible to com- 
plete this work by devoting an average of three or four 
minutes to each machine. Evidently, in Mr. Chatel’s 
plant, they check frequently against an Orsat and make 
a very thorough job of the whole proceeding. ‘While 
such thoroughness is not absolutely necessary to satis- 
factory performance, it is nevertheless commendable 
and the extra time required is undoubtedly effort well 
spent in the long run. 

In the last paragraph Mr. Chatel refers to the lag 
of five to ten minutes in the time required for the 
gas to reach the machine and become analyzed. The 
amount of the lag depends on the location of the analyz- 
ing machine. Naturally, the farther it is from the 
boiler the greater will be the lag; hence it is advisable 
to install the analyzing machine as close to the boiler 
as practicable. A new type of CO, instrument has 
recently been introduced in which the lag has been 
greatly reduced. This result is accomplished by employ- 
ing two aspirators for drawing the gas sample instead 
of one, as was formerly the practice. The auxiliary 
aspirator employs the exhaust steam from the primary 
aspirator, hence the newer arrangement is also more 
economical. 

The only lag in any event is during the travel of 
the gases from the flue to the analyzing machine. There 
is practically no lag in actuating the CO, recorder in 
the chief’s office or the auxiliary CO, indicator on the 
boiler front irrespective of the distance of these instru- 
ments from the analyzing machine. 

Mr. Chatel states that CO, recorders are “very useful 
in keeping efficient fires, as a man who is experienced 
can judge very closely the condition of the fire by the 
percentage of CO,” but adds that an ideal installation 
would be a combination of CO, equipment and recording 
pyrometer on each boiler, if price were not prohibitive. 

This is indeed the ideal combination. Furthermore, 
the price is real'y not prohibitive excepting on small 
boilers, or where fuel is very cheap. For example, one 
type of equipment is made in this combined form. It 
records CO, and temperature on the same chart, which 
is an advantage because the two readings can then be 
more readily correlated. Combined equipment of this 
sort for a battery of four boilers with individual 
recorders for each costs about $400 per boiler. Assum- 
ing a monthly cost of fuel amounting to $1,000 per 
boiler, it is apparent that as little as 5 per cent saving 
in fuel resulting from the use of the combined pyrom- 
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out your troubles is in his office. 
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eter and CO, instrument would return the initial co- 
of the instruments in considerably less than a yea: 
After returning the initial investment, the future sa: 
ings would be almost clear profit. If, however, ther. 


is any question as to the amount of available fund. 
or whether the size of the plant would warrant a com- 
bined pyrometer and CO, recorder, a CO, recorder alone. 
being much cheaper than the combined: outfit, would 
undoubtedly pay for itself in a very short time anyway. 
C. J. SCHMID. 


New York City. 


Industrial Unrest 

On page 782 of the May 11 issue, I read with much 
interest what Mr. Crawford had to say on “Industria! 
Unrest.” Perhaps we who work in the textile industry 
know a thing or two of this same unrest. We get the 
question, “When is the next raise coming?” fired at us 
from all points of the compass every hour of the twenty- 
four. Our power-plant workers go around with “chips” 
on both shoulders, and we beg our assistants to be 
careful and do nothing to explode the charge within. 

Engineers get together, as Mr. Crawford says, and 
the weak want the support of the strong and in some 
cases get it. I was surprised one day to find that not one 
of my engineers knew how a boring bar was “set,” yet 
they were all shouting their individual qualifications. 

I have never asked the “boss” into my office to talk 
over mill work. My men have to conie to my office when 
they want something. My time is taken up, not for 
eight hours a day, but sixteen hours, sometimes, and 
unless supervising repairs, my place is generally in my 
office. The “boss’s” place is generally in his office, and 
it is a no longer walk from my office to his than from his 
to mine. He is older by some years than myself and 
deserves some courtesy, which I try to extend to him. 
[ never go to his office in my overalls, even if they 
are “paid for.” I wash myself as clean as possible and 
try to look as decent as his other visitors. 

Before the war began I had my salary voluntarily 
advanced over 100 per cent in a short term of years. [| 
did not feel that I was the equal of the man higher 
up, but that I was a kind of understudy. I believe that 
“all men are created equal,” but it is a fact that they 
do not stay so. The assistant in a certain plant often 
remarked, “If I ever get to be chief, I’ll show the ‘old 
man’ a thing or two.” In the course of time the old 
chief retired and the assistant was promoted to his posi- 
tion. He lasted just about three months. The old chief 
always said, ‘“‘yes sir,” “no sir,” “thank you,” etc., to his 
superior. The new chief said, “sure” and “nope,” but 
never “‘thank vou.” He never “slicked up” to go to the 
office. 

One of the office girls remarked to me one day: 
“The assistant engineer who took your place a few 
vears ago has been made chief, and there’ll be a good 
job for somebody soon, because he can’t last. He never 
washes his face or takes off his overalls and I don’t 
believe the ‘boss’ will stand for it.” And he did not. 

The reason I am writing this is because I feel that 
we have a large body of young readers and I want 
them to get both sides of the issue. The army, the 
navy and every ship has a superior officer. He is not 
necessarily a grouch, but he is in command. 

Your plant, my plant and the other fellow’s plant 
must have a superior officer, and the place to thresh 
C. W. PETERS. 
New York City. 
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INQUIRIES 
GENERAL 


Alloy for Metallic Packing Rings.—What is a good com- 

position of soft.metals for piston-rod packing rings? 
W.B. R. 

For casting metallic packing rings good results have been 
obtained, using an alloy consisting of lead, 834 per cent; 
tin, 84 per cent; antimony, 84 per cent. For use with super- 
heated steam tin should be omitted on account of its low 
melting point with the alloy composed of 80 per cent lead 
and 20 per cent antimony. 


Less Grate Area with Stokers than with Hand Firing.— 
Why are the grate areas of stokers usually made less than 
the areas of hand-fired grates for the same furnaces? 

W.N. J. 

The motion of the stoker maintains a cleaner fire by con- 
stantly disturbing the film of ash formed by the burning 
coal. The rate of combustion attainable per square foot of 
grate is thus increased to an extent that more than com- 
pensates for the smaller grate area. 


Conversion of Baume Degrees to Specific Gravity —How 
is the specific gravity of a liquid estimated from the num- 
ber of degrees Baumé? G. A. W. 

To convert degrees Baumé into specific gravity the fol- 
lowing formulas are used: 

For liquids lighter than water: 

P. 9". 130 + deg. Be. 
For liquids heavier than water: 


(145 
~ 145 — deg. Be. 


Grooving of Boiler Shells —What is grooving of a boiler 
shell, and by what is it caused? .. F. R. 

Grooving is internal corrosion or rusting away of the 
boiler shell in the form of grooves or cavities. Corrosion of 
this kind generally may be attributed to local changes of 
shape of the boiler shell due to changes of pressure or tem- 
perature. Slight movements loosen particles of skin or rust, 
and fresh surfaces are exposed for the formation of more 
rust. Corrosion, thus forming grooves or cavities, proceeds 
rapidly in such places as at sharp corners of head flanges, 
in the lower part of the water legs of locomotive and of 
vertical boilers, especially when fitted with mud rings, and 
along the side seams of cylindrical shells that are made 
with lap joints as a result of the bending that occurs in a 
lap seam when under pressure. 


Sloping Floor of Combustion Chamber.—lIn the setting of 
a horizonal return-tubular boiler, what is the advantage of 
having the floor of the combustion chamber extended with a 
slope downward from the upper part of the bridge wall to 
the rear of the setting ? D. M. 

There is no advantage in sloping the floor beyond obtain- 
ing greater convenience for drawing soot and cinders with a 
hoe toward the rear of the setting when cleaning out the 
combustion chamber. It is desirable to have thorough mix- 
ture of the gases before they reach the return connection of 
the setting, and for that purpose more favorable eddying of 


the gases is obtained by having the combustion chamber 
begin with a deep drop below the top of the bridge wall. 


Designing Angle of Advance of Eccentric—Why is the 
angular advance of an engine eccentric referred to the posi- 
tion of 90 degrees with the crank in place of designating the 
whole number of degrees in advance of the crank? W. R. T. 

The 90-degree position is taken as the basis for considera- 
tion, because in the simplest form of valve, without lap or 
lead, that position is necessary for admission of steam to 
one end or the other end of the cylinder, and departures 
from that form of valve or its operation are naturally re- 
ferred to the 90-degree position of the eccentric, and “angle 
of advance” is commonly so understood. When otherwise 
intended, the angular advance should be specified as degrees 
“ahead of the crank.” 


Saving from Use of Feed-Water Heater—What is the 
percentage of saving by the use of an exhaust steam feed- 
water heater where the boiler pressure is 90 Ib. gage and 
the feed water is heated from 50 deg. to 170 deg. F.? 

R. A. B. 

By referring to steam tables it may be seen that a pound 
of dry saturated steam at the pressure of 90 lb. gage, or 
90 + 15 = 105 Ib. per sq.in. absolute, contains 1,187.2 
B.t.u. above 32 deg. F. When the feed water is at 50 deg. 
F., or 50 — 32 = 18 deg. above 32 deg. F., for conversion 
into steam, each pound of the feed water requires 1,187.2 — 
18 = 1,169.2 B.t.u. If the feed water has a temperature of 
170 deg. F., then for its conversion into steam each pound 
would require 170 — 50 = 120 B.t.u. less than when the 
temperature is 50 deg. F., and if the feed-water heater is 
operated without increasing back pressure on the engine, 
the saving would be 120 + 1,169.2 = 0.1026 or about 10} 
per cent. 


Setting Steam Valves of Duplex Pump.—What is the 
method of setting the steam valves of a duplex pump? 
J.R 


First, place the pistons of each side of fhe pump at the 
centers of their strokes by moving them first to contact 
with one head and then to the other, marking each position 
on the rods against the stuffing-box glands. Then, on each 
rod, place a mark midway between those marks and move 
the rod until this central mark comes against the gland. 
When this is done on both sides, the pistons are in central 
positions, and the valve-motion rocker arms that connect 
with the crossheads should stand perpendicular to the piston 
rods. If for either side this is not the case, the cross head 
must be disconnected and fixed at such a position as to cor- 
rect the position of the arm. Now, remove the steam- 
chest covers and place the slide valves centrally over the 
ports and adjust the lost motion of each valve so there will 
be the same clearance at each end. If, upon trial of the 
pump, a steam piston strikes the head of its cylinder, take 
up some of the lost motion; if the piston does not make a 
full stroke, give more lost motion. 


[Correspondents sending us inquiries should sign theiz 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com- 
munications.—Editor. ] 
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“The Great St. Lawrence’”’ 


“The Great St. Lawrence” was the subject of the evening 
at the final session of the season for the Chicago Section 
of the American Society of Mechanical Engineers at a 
dinner meeting held at the Chicago Engineers’ Club on the 
evening of June 8 Before proceeding with the main topic, 
a brief report of the St. Louis spring meeting was made 
by the chairman, A. L, Rice. Formal notification was given 
that the next spring meeting of the society would be held 
in Chicago and the necessity for beginning preparations 
immediately instead of waiting until next spring was 
emphasized, 

The following list of officers, presented by the nominating 
committee for next season, were elected unanimously: 
Chairman, H. S. Philbrick; vice chairman, W. O. Moody; 
secretary, J. D. Cunningham; two members of executive 
committee, G. W. Hubbard, D. Lofts. There was also a 
report on the conference held in Washington for the pur- 
pose of organizing a national federation of engineering 
societies. A full account of this meeting appears in the 
June 15 issue of Power. 

An interesting talk on the possibilities of the St. Law- 
rence River from the standpoint of navigation and power 
development was given by H. C. Gardner, president of the 
Great Lakes-St. Lawrence Tidewater Association. The 
fact that the basin of the Great Lakes was not settled for 
200 years after the discovery of this country was laid to 
the impediment to navigation, such as the rapids and 
Niagara Falls. 

Just as the World War began, a committee had been 
appointed from this country to confer with the Canadian 
government with the purpose of improving navigation on 
the St. Lawrence. The war stopped all proceedings, but 


a year ago the Great Lakes-St. Lawrence Tidewater Asso- 
ciation had been formed to take up the work of bettering 
navigation and considering the possible power developments. 
The international joint commission appointed eleven years 
ago by this country and Great Britain is also investigating 


the same problem. 

~The speaker outlined a territory starting from the St. 
Lawrence, cutting down through Maine, New York State 
and Pennsylvania, continuing along the southern borders 
of Kentucky, Missouri, Kansas and Colorado, and then 
north to include the States of Colorado, Wyoming and Idaho 
to the Canadian Border. This territory he represented as 
the heart of the country, containing more than one-third 
of the population and considerably more than one-third of 
the wealth. In this territory he indicated the centers of 
productivity and production; that is, of manufactured arti- 
cles and food products. He pointed out the immense advan- 
tage water transportation would impart to this territory, 
which was within easy reach of the Great Lakes, and what 
it would mean for the development of this section. Accord- 
ing to estimates it would require six billion dollars to do 
what must be done for transportation if the country is to 
progress. Even if the money could be obtained, the work 
could not be done fast enough. It would be possible, how- 
ever, to improve the St. Lawrence for a comparatively small 
part of the money needed by the railways, and the improve- 
ment would be effected in a comparatively few years. 

Some of the numerous advantages of ocean vessels com- 
ing through to Chicago were enumerated. Upon the sup- 
position that we were exporting 3,000,000 bushels of wheat, 
it would be possible to save a minimum of 6c. per bushel, 
amounting to $18,000,000. As a matter of fact, the rail- 
ways had employed differentials as high as 20c. to protect 
against contingencies in shipments to Liverpool. 

Some of the objections raised by opponents to this move- 
ment were that the Great Lakes and the river were ice- 
bound a considerable part of the year. It was pointed out 
that the Great Lakes were open for navigation 244 days 
in the year and closed 121 days; that the Detroit River 
carried 90,000,000 tons of freight per annum, which was 
ten to fifteen times greater than the amount passing 
through the Suez Canal, the inference being that enough 
traffic could be taken care of in the eight months available 
to warrant many times over the expenditure that would be 
necessary. 
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With reference to the power developments possible, ; 
was stated that between Lake Ontario and the Lachin- 
Rapids at Montreal, a stretch pf 150 miles, the total fa)! 
was 221 ft., and the flow of 240,000 sec.-ft. was phenome. 
nally uniform, there being a variation of only 25 per cen: 
between the mean and the maximum, which might be com. 
pared to 30 to 1 at Keokuk, on the Mississippi, and simila: 
variations for other rivers of the country. 

With this fall and flow it was possiblato develop 5,750,000 
hp. At 70 per cent efficiency the total would be reduce: 
to 4,000,000 hp. About one-third of this power was avail- 
able in the international part of the river, and the balance 
in Canada. If the expense of developing the internationa! 
part of the stream were shared equally and the power 
divided, there would be available to the United States about 
800,000 hp., and if this country shared in the entire project, 
about 2,000,000 hp. would be available. 

From the conservation standpoint, allowing twenty tons 
of coal per horsepower-year for steam generation, the 800,- 
000 hp. would save 16,000,000 tons of coal per year. The 
total development of the 4,000,000 hp. would save 80,000,000 
tons of coal per year, which would be increased to 100,000,- 
000 tons by including the 20,000,000 tons of coal that would 
be needed to transport all of this fuel by rail. This is 
approximately one-sixth of the total amount of coal used 
in this country last year for all purposes. Besides, there 
would be the man-power saved in the mine, on the railway, 
in the distribution of the coal to the ultimate consumer, and 
= men that would be required to fire the coal in a steam 
plant. 

From the standpoint of navigation, power development 
and conservation it would be one of the best investments 
this country ever made to unite with Canada and improve 
the St. Lawrence. 


Engineering clubs and societies, manufacturers’ associa- 
tions, commercial organizations, technical schools, and the 
educational departments of large corporations will be in- 
terested in the announcement that the Diamond Power 
Specialty Co., Detroit, Mich., now has available for free 
distribution three copies of its motion picture, “Coal is 
King.” The film was originally prepared as part of the 
coal conservation campaign used during the war, but has 
just been completely revised and brought up to date, all 
war material being eliminated and much new material 
added. The film deals with good and bad methods of coal 
mining and transportation, good and bad methods of firing, 
combustion losses and their minimization, power-plant in- 
struments such as draft gages, CO. recorders and their 
uses, losses caused by leaky boiler settings, good and bad 
management of the boiler room, and the necessity for 
keeping the boiler surfaces clean is properly brought out. 
Pictures of scale and soot removal, losses caused by firing 
the boiler too high or too low above or below rating, losses 
caused by cutting in stand-by boilers too early or too late, 
losses caused by uncovered steam pipes, leaky pipes, steam 
traps, etc., are shown. The film is in four reels, requiring 
approximately fifty minutes to be shown. Bookings are 
now being made for the summer and fall, and those in- 
terested should make their reservations without delay in 
order that schedules may be completed. 


Hearings on the proposed amendments to the New York 
state industrial code relative to the construction, installa- 
tion, inspection and maintenance of steam boilers were 
recently held by Deputy State Industrial Commissioner 
Thomas C. Eipper, who explained that the proposed amend- 
ments were prompted by changes recently adopted by the 
American Society of Mechanical Engineers. Among the 
proposed changes discussed were: Requirement that boilers 
under state jurisdiction be inspected internally once a year 
and externally twice a year; that the commission revoke 
the licenses of inspectors for incompetency or untrust- 
‘worthiness after a hearing; that applicants for inspector- 
ships have five years’ practical experience before being 
eligible and that certificates of inspection of portable boilers 
be kept near the boiler at all times. 
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What a Definite Federal Water-Power 
Policy Will Mean 


When President Wilson affixed his signature to the Water- 
power Bill it put into effect what is admitted to be one of 
the most important pieces of legislation of recent years. It 
marked the culmination of the fight which has been in 
progress since 1890, to establish a Federal water-power 
policy. That the provision for a definite method by which 
water powers on the public lands and on navigable rivers 
will have a decided bearing on the entire power situation 
of the country is admitted. It is estimated that every water 
horsepower that can be substituted economically for a horse- 
power developed from fuel would represent a saving of 
approximately five and one-half tons of coal per year. This 
calculation is based on a twelve-hour day. It is further 
calculated that the labor of one man is released for other 
uses every time fifty hydro-electric horsepower is developed, 
while one freight car is saved for other use for each 150 
horsepower which may be developed hydro-electrically. 


Srxty MILLION HORSEPOWER AVAILABLE FOR DEVELOPMENT 


The United States Geological Survey, which has made the 
only pretentious survey of potential water power of the 
country—and the estimates necessarily were purely approxi- 
mations—believes that more than sixty million horsepower 
is available for development. Interest in water power 
naturally is greatly stimulated at this time by the increased 
cost of coal and the certainty that great restriction must 
come in the use of fuel oil for steam-making purposes. 

While it is realized that the utilization of the country’s 
maximum water-power resources is a long way in the future, 
even the ultra conservationists admit that there would now 
have been twenty-five million developed horsepower rather 
than the five million which exists, had it not been for lack 
of satisfactory legislation. 

Originally there were two types of water-power bills 
being urged. One involved the use of power on navigible 
streams and the other the use of power on public lands 
and reservations. The more the matter was discussed, how- 
ever, the more evident it became that the same basic prin- 
ciples must prevail, and finally the idea of separate adminis- 
tration for public-land water powers and navigible-stream 
water powers was abandoned. To accomplish that, the com- 
mittees on public lands joined with the committees having to 
do with commerce in formulating the legislation for joint 
administration. It .may be mentioned, however, that 
throughout its entire course in Congress, the bill never has 
been a partisan measure. 

The outstanding feature of the Water-power Act is its 
valuation provisions which establish bases for the purposes 
of rate-making or sale. The fundamental principle is that 
the investor who puts an honest dollar into a water-power 
project can make an honest profit on that dollar and get the 
dollar back, if he desires at the end of the license period. 
It is believed that inflation has been sufficiently guarded 
against, and valuations at the beginning will make impos- 
sible the type cf exploitation which accompanied land grants 
to the railroads. Everything possible has been put into the 
bll to take the gamble out of water-power development. 

Machinery orders, running high in the millions, are under- 
stood to have been placed contingent upon the passage of 
this water-power legislation and, as the bill is regarded very 
generally as being sufficiently liberal to attract capital, 
fairly rapid development is anticipated. 


FEDERAL POWER COMMISSION 


The act provides for a Federal Power Commission to be 
composed of the Secretaries of War, Interior and Agricul- 
ture. These secretaries are directed to appoint an executive 
secretary and may request the President to detail to the 
commission an engineer officer to assist in the administra- 
tion of the law. The duties and functions of the commission 
may be classified under seven general heads, as follows: 
(1) General administration of water powers; (2) design, 
construction and operation of project works; (3) regulation 
of financial cperations; (4) regulation of rates and service; 
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(5) valuation of properties of licensees; (6) general investi- 
gations; (7) special investigations. 

In the general administration of water powers the more 
important duties placed upon the commission are the follow- 
ing: To issue licenses for power projects and transmission 
lines; to issue preliminary permits to power projects; to 
provide for proportionate distribution of annual costs of 
headwater improvements between owner and licensees bene- 
fited thereby; to assess against all licensees benefited the 
annual costs of any headwater improvement constructed 
by the United States; to prescribe rules for and to fix 
annual license charges and to determine the relation of 
such charges to prices collected from consumers; to make 
rules and regulations for the administration of the act. 

The commission has authority to pass upon the general 
scheme of development of power sites, upon the plans and 
specifications of the works and upon certain features of 
maintenance and operation of project works. This includes 
the duty to require project works to be properly main- 
tained and kept in efficient operating condition, and to keep 
in touch with conditions of the power market tributary 
to every development, in order to require extensions as 
rapidly as conditions warrant. In addition, the commis- 
sion is charged with the preparation of a comprehensive 
plan of development in connection with each power project, 
which shall take into account full utilization of the stream 
for the purposes of navigation, water-power development 
and other beneficial public uses. 

Under the provisions of the act, the commission must 
require the submission of financial statements and reports; 
to regulate under certain conditions the amount and char- 
acter of securities which may be issued for the financing of 
power projects; to prescribe rules for the establishment 
and maintenance of depreciation reserves; to devise prin- 
ciples for the proper apportionment of surplus earnings to 
amortization reserves. 

Jurisdiction over the regulation of rates and service is 
placed in the hands of the commission whenever the state 
has no agency to look after regulation or whenever the 
states concerned do not have power to act individually or 
cannot reach a mutual agreement. 


VALUATIONS To BE BASED UPON INVESTMENT 


One of the fundamental principles of the act provides 
for valuations for the purpose of rate making or of purchase 
at the termination of the license period. Valuations are 
to be based upon net investment in the property which are 
to be determined either through a system of accounting 
or through physical valuation. For those purposes the 
commission is directed to require the filing of statements 
showing the cost of construction of project works and the 
price paid for water rights, rights of way, lands and 
interests in lands. This involves also the making of valu- 
ations of projects brought under license which have been 
constructed in whole or in part prior to the application for 
license. The commission must determine the net investment 
and severance damages in the event that properties of the 
licensee are taken over by the United States at the termina- 
tion of a license period. 

The commission is specifically charged to undertake the 
collection of comprehensive data concerning the utilization 
of the water resources of any region to be developed. It 
also is called upon to report on the water-power industry 
as a whole and its relation to other industries and to inter- 
state and foreign commerce. Other investigations are also 
outlined. In that connection the commission is to hold 
hearings and may require the attendance of witnesses and 
the production of evidence. ; 

The special investigations provided for in the bill include 
a report on the Great Falls power project, near Washing- 
ton, on the Potomac and reports on all projects on navigable 
streams in which it appears that the construction of suit- 
able navigation structures cannot be undertaken by the 
applicant for license. 

It is recognized that the three Cabinet members neces- 
sarily can devote little time to the administration of the new 
law and that the entire responsibility rests with the execu- 
tive secretary. It has been rumored that the secretaries in- 
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tend to appoint to this important position Oscar C. Merrill, 
now the chief engineer of the Forest Service. In that 
position Mr. Merrill has had jurisdiction over the use of 
water powers in the forest reserves. His long service in 
that capacity has given him more opportunity than to 
any other man in the country to come into contact with the 
practical problems presented in the administration of water- 
power matters. In addition, Mr. Merrill is regarded as an 
authority on water-power subjects, and it was he who 
drafted the bill which, with some amendments, has become 
a law. 


The Iowa State N. A. S. E. Convention 


Tne annual convention of the Iowa State Association of 
Stationary Engineers was held in Dubuque, June 16 to 18. 
O. C. Carr delivered an address of welcome to the delegates. 
F. W. Raven, national secretary of the N. A. S. E., William 
Lyons, president of the Central States Exhibitors’ Asso- 
ciation, and Royal H. Holbrook, state deputy, answered on 
behalf of the visitors. 

Papers were read by T. C. Messplay, engineer of the 
International Filter Co., on “Water Treatment and Scale 
Prevention,” and John M. Drabelle, mechanical and elec- 
trical superintendent of the Iowa Railway and Light Co., 
on the “Qualifications of an Engineer.” In the afternoon 
the A. Y. McDonald Manufacturing Co., makers of pumps 
and plumbing supplies, entertained the delegates. In the 
evening, A. M. Pritchard, of the Vacuum Oil Co., read a 
paper on lubrication, illustrated with lantern slides. On 
Friday morning the regular election of officers was held, 
resulting as follows: President, Harry G. Hammond, of 
Davenport; vice president, A. B. Elliott, Mason City; secre- 
tary, Abner Davis, Cedar Rapids; treasurer, James A. Coul- 
son, Sioux City; conductor, William Meese, Marshalltown; 
doorkeeper, William Viggers, Des Moines; state deputy, 
Royal H. Holbrook, Cedar Rapids. Davenport was selected 
us the place for the next convention. 


Fuel Section of the A. S. M. E. 


One cf the first professional sections .to be authorized 
by the Council of the American Society of Mechanical 
Lngineers is that upon Fuels. The organizing committee 
expresses itself with regard to the policy of the section 
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as follows: “It is the firm conviction of this committe: 
that the work of the Fuels Section should be carried ot 
for the benefit of the country and fuel-consuming commun:- 
ties at large, and not to foster any specific interest of eithe; 
industry or trade.” 

The section has been organized by the election of Prot. 
L. P. Breckenridge, chairman; Prof. G. F. Gebhardt, vice- 
chairman, and F. R. Uehling and Joseph Harrington i 
serve with the chairman and vice-chairman as an executive 
committee. A meeting of this executive committee wus 
held at the rooms of the society on June 9, at which « 
Committee on Meetings and Papers and another on Pub- 
licity Information were appointed. It is hoped that the 
section will take an important part in the program at the 
annual meeting in December. 


Power Survey Authorized 


The United States Geological Survey has been author- 
ized by the Sundry Civil bill to proceed with the super- 
power survey for the industrial region, Boston to Wash- 
ington, and by the bill is given $125,000, together with 
authority to receive additional sums which may be con- 
tributed to the work. This survey will include a study of 
the possibilities of water power in contrast with coking of 
coal and steam-power plants, both at the mine and at 
seaboard. It is anticipated that several experts of wide 
experience will be engaged by the Survey to direct the 
investigation. 


Whitfield P. Pressinger 


Whitfield P. Pressinger, New York, vice president, Chi- 
cago Pneumatic Tool Co., died June 10 as a result of com- 
plications following an operation. Mr. Pressinger was 
actively engaged in the pneumatic tool and allied machinery 
industry for many years. He was general manager of the 
Clayton Air Compressor Co. for seven years and became 
widely known through numerous activities in the American 
Society of Mechanical Engineers and the Compressed Air 
Society. He was born in New York City in 1871. In addi- 
tion to the foregoing societies he was a member of the Sons 
of the Revolution, Seventh N. Y. Regiment Veterans, F. 
and A. M., and the following clubs of New York City: 
Engineers, Lawyers, New York Athletic, New York Rail- 
road, Columbia Yacht, and the Machinery Club. 
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For the last year and a half or two years a column of coal 
prices has appeared weekly in Power. The present situa- 
tion in the coal market, however, is so impossible to describe 
by mere figures that a weekly discussion will be substituted 
in place of the tabulation. A paragraph or so will be 
devoted to conditions in each of the principal cities. 

New York: The demand for anthracite is heavier than 
the receipts, which are below normal for this season. Pro- 
duction is reported to be heavy, but in view of the effort 
being made to induce a stronger movement of bituminous 
it is feared that the car supply at the anthracite mines 
may be reduced. Of the steam coals, rice and buckwheat 
are the most active. The reason for the activity in steam 
coals is attributed to the high prices quoted for bituminous. 
Quotations for company coal per gross ton at the mines 
and f.o.b. New York tidewater at the lower ports are as 
follows: 


In the bituminous market prices are higher than a week 
ago, the high level being the result of buyers bidding against 
each other in the coal fields. Another factor in the high 
prices is the heavy towing charge, tariff for boats along- 
side being about $15. It is reported that fair grades of 
Pennsylvania coal are quoted around $10. 


Boston: The spot market on steam grades of bituminous 
continues its remarkable rise, the present price being nearly 
$12, with no sign of a decline. The heavy demand for soft 
coal has persisted for more than six weeks; wholesale 
offices are beseiged by buyers; middle-houses are purchas- 
ing from one another, and conservative consumers have 
ceased to wait and now are seeking coal at the best prices 
obtainable. The car movement appears to be improving, 
cars having reached New England from beyond Pittsburgh 
in less than ten days. Current wholesale prices on bitumi- 
nous are about as follows: 


Cambrias and’ 


Clearfields Somersets 
F.o.b. mines, net tons................--. $9.75@$11.25 $10. 25@$11.50 
F.o.b. Philadelphia, gross toms........... 12.80@ 14.50 13.40@ 14.30 
F.o.b. New York, gross tons............. 13.50@ 14.85 13.75@ 15. 0 


Philadelphia: Moderate tonnages of anthracite continue 
to enter Philadelphia, but the fact that coal is being de- 
livered to consumers as rapidly as it comes in is causing 
some uneasiness in the trade. Ordinarily, at this season 
there would be large stocks of pea coal, but there is an 
actual scarcity of this size today. For the past four years 
pea coal has been finding a widening use, with the West 
a heavy buyer. It is stated by the premium shippers that 
pea is selling as high as $9.75 at the mines. 

The steam coals appear to be moving satisfactorily, with 
the exception of barley. There is a tightening in buck- 
wheat, and the companies have all the business they can 
handle at $4 and $4.10. The independents are getting $4.25 
to $4.50 for buckwheat, and are disposing of all produced. 
Rice is active, due probably to the scarcity of soft coal. 
There seems to be a tendency on the part of the big con- 
sumer to change over a portion of the boiler equipment, 
to take advantage of an over-production of barley with 
soft coal prices out of reason. 

Although it is claimed that soft coal production has 
increased recently, mine prices have remained in the vicinity 
of $10, while sales at $11 have not been rare. The big 
producers have no coal for the spot market, most of them 
having difficulty in meeting contract obligations. 


Cleveland: Following a conference with railway officials 
and the manager of the Ore and Coal Exchange, operators 
in No. 8 district, with headquarters in Cleveland, have sent 
an appeal to the Interstate Commerce Commission for 
means of “continuous operation of the mines,” which can 
be accomplished only by an adequate supply of cars. Most 
plants continue to operate on a hand-to-mouth basis and 
extraordinary efforts are being made to obtain sufficient 
coal to avoid shut-down. As high as $8 is being offered 
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Coal Market Still Chaotic 


by consumers, but stock supplies, even at that price, are 
almost unobtainable. 

Anthracite coal is about the only grade obtainable from 
dealers’ yards, and most retailers are accepting orders 
only for anthracite. There are practically no stocks of 
Pocahontas remaining, and retailers refuse either to quote 
prices or guarantee delivery. It is stated that the supply 
is only about 5 per cent of the demand. 

Retail prices per net ton, delivered in Cleveland, are 
$13.20 for egg; $13.20 to $$13.50 for grate; $13.50 for chest- 
nut and stove; $11.75 for Pocahontas shoveled lump, and 
$9.25 for mine-run. 

Chicago: Coal continues to enter the Chicago market 
in very satisfactory quantities, so that the plants are in 
a position to be a little more discriminating in their buying. 
Prices vary widely in the different fields. Franklin County 
coal, perhaps the best produced in this territory, is selling 
at the fair prices shown in the tabulation: 

Southern Illinois 


nklin, Saline and Williamson counties: Rate to 
Chicago 

Central Illinois 
Springfield District: 

Prepared sizes... ... $4.00 to $6.00 $1.32 


Northern Illinois 


Prepared sizes...................... 


‘ $4.75 to $5.20 $1.24 
Mine-run 


4.25to 4.50 1.24 


St. Louis: There is a shortage of steam coal and of high- 
grade domestic. In the Standard district, the mines con- 
tinue to work about two days a week on commercial coal, 
although they make a considerably better showing where 
railroad coal is loaded. In the Carterville field, two days 
a week is the commercial run on the’ Missouri Pacific, and 
about three days’ work a week on the other railways, with 
better time where railroad coal is loaded. The miners 
seem to be generally satisfied, and there is practically no 
labor trouble. The movement of cars throughout all the 
fields is slower than normal. Standard coal is quoted for 
St. Louis delivery at from $3.25 to $4.50 at the mines for 
domestic sizes, and at about the same price for screenings 
and mine-run. 


Detroit: Steam and domestic buyers are having serious 
difficulties in obtaining supplies. Jobbers state that con- 
ditions are not improving and that the shortage of bi- 
tuminous coal is as serious as ever. There is practically 
no free coal on the tracks, practically all stock going 
directly from mines to consumers. Although small ship- 
ments are coming from Illinois and Indiana, the market is 
practically dependent upon Ohio for its bituminous coal. 
Slack from Ohio is reported selling around $6.75 at the 
mines per short ton. Mine-run is quoted at $7 to $7.25, 
and lump is offered at $7.50. Jobbers report that the 
storage of cars is still preventing mines in nearly all 
districts from getting more than two or three days’ pro- 
duction per week. Coal from West Virginia and Kentucky 
has all but disappeared from the market, and is received 
only in shipments applying on long-standing contracts. 
This coal, which was formerly the chief supply of Detroit 
manufacturers, is now being sent to tidewater, for prices 
are said to be at a level that render it impracticable for 
local buyers of steam coals to purchase it. 


Birmingham: Reports indicate that coal is moving with 
fewer delays. Contract fuel mines are obtaining all the 
cars needed, while commercial operations receive from 45 
per cent to 50 per cent of their requirements. Extremely 
warm weather has caused labor to slacken, with smaller 
production as the result. The principal work among the 
brokers and selling agencies is the declining of the great 
volume of orders. There is no coal available for handling 
additional business. The small amount of soft coal that 
enters the market is absorbed at prices ranging from $4.50 
to $7 per ton mines, regardless of grade. 
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New Publications 


PROPOSED WORK 
N. H., Portsmouth — Kendall, Taylor & 
Co., Archts. and Engrs., 93 Federal St., 
Boston, Mass., will soon award the contract 
for a 2 story, 30 x 50 ft. boiler house, ete., 
for the Portsmouth Hospital, here. 


Mass., Boston — The Edison Electric Il- 
luminating Co., 70 State St., plans to build 
u power station on B’way. 

Mass., Boston — The Schoolhouse Comn. 
will soon award the contract for the instal- 
lution of new boilers and other changes. 

Mass., Pittsfield — The General Electric 
Co. will soon award the contract for a 1 
story, 100 x 400 ft. factory for the manu- 
facture of electric specialties. Plans include 
au steam heating system. 

R. L, Providence — The Packard Motor 
Car Co., B’way and 61st St.. New York 
City, Will soon award the contract for a 2 
s ory, 190 x 205 ft. garage, service building, 
cte., ineluding a steam heating system and 
electric power, on Plenty St. About $400,- 

Conn., Montville—The Robert Gair Paper 
Corp, Thames River Division, will soon 
nward the contract for a 2 story, 250 x 
tov ft. paper factory. Plans inelude al 
story, 50 x 50 ft. power house. About 
500,000, 

N. Y., Buffalo — The Keystone Tool & 
Metal Parts Corp., 65 Oak St. is in the 
market for a 3 phase, 25 eyele, 720° rp.m. 
1) or 20 hp. motor. 

N. ¥.. New York — The Dept. of Pub. 
“harities, Municipal Bldg., is in the mar- 
ket for refrigerating machinery for the New 
York City Home on Blackwell's Island. 

N. Yonkers — The Yonkers 
ai * Power Co. plans to construct a sub- 
About $150,000. W. Whitehill, 55 
Duane St.. New York City, <Archt. 
Iengr. 

N. J., Newark—J. and W. C._ Ely, 
Archts. and Eners., Fireman’s Trust Bldg., 
will receive bids about July 1 for a 4 story, 
140 x 200 ft. recreation building including 
a steam heating system. on Clark and Ozg- 
den Sts., for the Clark Thread Co., Clark 
and Ogden Sts. About $350,000. 

N. J., Trenton—The City Comn. will soon 
receive bids for installing a 25,600,000 gal. 
pump and a 1,000 hp. generator to be 
driven by a steam turbine for the city 
waterworks. About $75,000. J. R. Fell, 
ener. 

Pa., Ford City—The City Clerk will soon 
award the contract for a reservoir and a 
power house addition, ete. Douglas & Mc- 
Knight, Columbia Bank Bldg., Pittsburgh, 
Pa., Engrs. 

Md., Baltimore—Lockwood Green & Co., 
PR 4 and Enegrs., 101 Park Ave., New 
York City, will soon award the contract for 
4 4 story, 80 x 222 ft. factory including a 
steam heating system, for MacCawley & 
Co., 400 Exch. Pl. About $650,000. 

Va., Hampton Roads — The Bureau of 
Yards & Docks, Navy Dept., Wash., D. C.. 
received bids for an underground steam 
heating system at the naval operating base 
here from John R. Proctor, 74 Courtlandt 
St.. New York City, $19,380; M.A. Dane & 
Son Co., 28 Buffum St., Lynn, Mass., $22,- 
000. Noted March 30. 

N. ¢., Newton—The Citizens Cotton Mill 
is in the market for one 250 hp. engine and 
one 125 hp. r.t. boiler. (used). 

Tenn., Chattanooga — The Brock Candy 
Co., 1113 Chestnut St., plans to build a 
power house and install a 300 hp. boiler, 
air compressors, etc. 

Tenn., Clarksville— The Keniucky Pub. 
Serv. Co. plans to build an auxiliary elec- 
tric power plant. A. D. Couch, Engr. 

Tenn., Nashville—J. W. Dashiell, Secy.. 
will receive bids until June 30 for the de- 
signing and construction of a_ 20,000,000 
val. turbine-driven centrifugal or steam 
actuated equivalent condensing high service 
pumping engine and two 20,000,000 gal. low 
service centrifugal pumps to be engine or 
otherwise driven, for the city. 

0., Akron —The City Council contem 
plates issuing $1,000,000 bonds to construct 
and maintain a power plant. 

0., Akron—fF. A. Zeisloft. Dir. of the Pub. 
Serv.,. Delawnre Bldg.. will receive bids 
until July 9 for the construction and equip- 
ment of an addition to the water purifica- 
tion plant here. Motor driven pumps and 
other auxiliary equipment will be installed 
in same. 

0., Cleveland—The city will receive bids 
nntil July 2 for furnishing and installing 
two 8,000.000 gal. and one 4,000,000 gal. 
motor driven vertical centrifugal pumps 
with motors” electrical equipment. ete. 


and 


POWER 


About $25,000. E. Shattuck, Agt. G. B. 
Gascoigne, City Hall, Engr. Noted June 22. 

0., Cleveland—The city will receive bids 
until July 2 for 1 motor driven power house 
-_ coal crusher.. E. Shattuck, City Hall, 
Agt. 

O., Cleveland — The Comr. of Purchases 
and Supplies, 219 City Hall, will receive 
bids until July 2 for furnishing and install- 
ing © motor driven vertical centrifugal 
— with motors, electrical equipment, 
ete. 

0., West Carrollton—The Miami Paper 
Co. is having plans prepared for a 1 story, 
20 x 28 ft. boiler house addition. One 150 
hp. boiler will be installed in same. About 
$10,000. W. . Spangler, Marshall Bldg., 
Cleveland, Archt. and Engr. 

Mich., Detroit—The Kirby Ave. Develop- 
ment Co., c/o Smith, Hinchman & Grylls, 
Archts., 710 Washington Arcade, plans to 
build a 2 story service station on Kirby 
Ave. About $150,000. 

Wis., West Bend—The West Bend Heat 
& Light Co. plans to build a 113 x 150 ft. 
power plant and extend its transmission 
lines to Kohlsville, Newburg and Fredonia 
stations. About $80,000. 

Minn., Albert Lea—The City Clerk will 
soon award the contract for: furnishing 2 
motor driven centrifugal pumps with auto- 
matic control, 2 air compressors, 2 motors 
with belt drive and 1 horizontal driven 
double suction centrifugal pump to have a 
capacity of 800 gal. per minute against a 
50 ft. head direct connected to one 14 
hp. steam turbine. R. G. Lindgren, Engr. 

Minn., Buhl—Louis Ruchstadt, Clk., will 
soon award the contract for a 3 story, 180 
x 200 ft. high school addition including a 
steam heating and mechanical ventilating 
system, on Main St., for the School 
About $350,000. “A. W. Kerr & Co., Chest- 
nut St., Virginia, Minn., Archt. and Engr. 

Kan., Cullison—The city will soon award 
the contract for a transmission line from 
here to Pratt. About $15,000, TL. M. Hut- 
chison, Clk. 

N. D., Bismareck—The Bd. of City Comrs. 
will receive bids until July 12 for a com- 
plete waterworks system including a steam 
heating system in the proposed filtration 
plant. 

Miss., Shubuta—The city plans an elec- 
tion July 13 for the purpose of submitting 
to the voters a propogition to issue $12,000 
—— to construct an elecrtic light plant 
here. 

Wyo., Shoshone—The Wyoming Chemical 
Products Co., Duluth,, Minn., plans to build 
a large plant for the manufacture of alum 
and epsom salts. A 750 hp. boiler, tanks, 
ete., Will be installed in same. About $290,- 
000. W. G. Wey, Engr. 

Okla., El Reno—The City Clerk will soon 
award the contract for furnishing material 
and labor for improvements to water works 
system. Two 2,000,000 gal. per day steam 
pumping engine and a 1,000,000 gal. reser- 
voir will be included; in plans. . Burns & 
McDonnell, Interstate Bldg., Kansas City, 
Mo., Engrs. 


Okla., Madill—The City Comn. will re- 
ceive bids until July 1 for a waterworks 
system including dam, reservoir, pumping 
station, elevated tank, water mains and 
supply lines for the city. About $410,000. 
Johnson & Benham, Engrs. 

Cal., Bakersfield—The Southern Califor- 
nia Edison Co., Edison Bldg., Los Angeles, 
has been granted authority to issue $1,985, 
000 bonds to complete the Kern River Plant 
3, northwest of here, in connection with the 
proposed $5,000,000 hydro-electric develop- 
ment project. 


Cal., Big Creek—The Southern California 
Edison Co., Edison Bldg., Logs Angeles. 
has been granted authority to issue $2,108,- 
000 bonds to construct third unit here and 
complete Shaver tunnel and reservoir, etc., 
in connection with the $5,000,000 hydro- 
electric development project. 


Cal., Eagle Rock — The Southern Cali- 
fornia Fidison Co., Edison Bldg., Los An- 
geles, has been granted authority to issue 
$312,000 bonds to increase the capacity of 
the substation here, in connection with 
the $5,000,000 hydro-electric development 
project. 

Cal., Long Beach — The Southern (Cali- 
fornia Edison Co., Edison Bldg. has been 
granted authority to issue $120,000 bonds to 
install a steam turbine at the station here, 
in connection with the $5,000,000 hydro- 
electric development project. 

Cal., Los Angeles—The First Church of 
T.os Angeles plans to build a 2 story, 100 x 
200 ft. chureh including a steam heating 
system. About $1,000,000, 

Cal., Sacramento—M. J. Desmond, City 
Clk., will receive bids about Aug. 15 for 
a pumping plant in connection with the 
proposed filtration plant. Abdut $275,000. 


C. J. Hyde, Ener. 
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Cal., San Pedro—The Fabri-Cord Tire Co. 
has purchased a site on 17th St. and plans. 
to construct a 3 story, 60 x 250 ft. tire fac- 
tory including a boiler plant, etc., on sam. 
About $2,000,000. S._H. Christian, 9:7 
Natl Bank Bldg.,-Los Angek 

res. 


Cal., Madera—The Madera Irrigation 
Dist. plans to build a distributing syst. :) 
to serve about 350,000 acres, pumpi:, 
plants and drainage system, including « 
dam. Cost $15,000,000 to $20,000,00.. 
Bonds will be voted upon for project. T. }: 
Means, 58 Sutter St., San Francisco, Chic¢ 
Engr. 

Cal., Richgrove—The Southern Californ:. 
Edison Co., Edison Bldg., Los Angeles. 
has been granted authority to issue $814.- 
000 bonds to complete the substation her. 
and $513,000 bonds to complete the trans- 
mission line from here to Kern River 3, in 
connection with the $5,000,000 hydro-ele - 
tric development project. 

Que., Montreal — The Protestant Bd. of 
School Comrs. received bids for installi:.e 
heating, plumbing and ventilation systern: 
in the proposed school to be Known as the 
Devonshire School, from W. J. MeGuire «& 
Co., 382 Craig St., W., $63,500. 

Gory Verdun—The city will receive bids 
until July 15 for an extension to the civic 
sai plant. About $38,000. 
oner. 


Ont., Hamilton—The city will soon re- 
ceive bids for a steam auxiliary plant for 
the Hydro Electric System. 

CONTRACTS AWARDED 

Mass., Chelsea—The Commonwealth of 
Massachusetts, Boston, has awarded the 
contract for a 2 story, 35 x 90 ft. power 
house and laundry addition to the present 
building at the Soldiers’ Home, here, to 
Joseph Slotnick, 448 B’way. About $125,- 
Noted June 15. 


Conn., Waterbury—The Waterbury Clock 
Co., 31 Cherry Ave., will build a 1 story, 
50 x 57 ft. boiler house addition on Cherry 
Ave. About $20,000. Work will be done 
by day labor. 

N. Y., New York—The City has awarded 
the contract for repairing the steam plant 
in the Hollenbeck Bldg., 505 Pearl St., to 
the Acme Furnace Co., 39 Cortlandt St.. 
for $7,605. 


N. Y., Brooklyn — The City Bureau of 
Charities, Municipal Bldg., New York City. 
has awarded .the contract for repairs to 
boiler settings and new boiler fronts at the 
power house at the Kings County Hospital 
here, to the Acme Furnace Equipment Co.. 
39 Cortlandt St., at $15,052. Noted June 15. 

N. J., Newark—The Bd. Educ., City Hall, 
has awarded the contract for the installa- 
tion of a steam heating system in the pro- 
posed 3 story, 70 x 80 ft. school addition 
on Alexander St., to Fred P. Merhle, 533 
Central St., at $35,972. Noted June 22. 


N. C., Mooresville—The Mooresville Cot- 
ton Mills has awarded the contract for a 
steam plant and bleachery to the Flynt 
Bldg. & Constr. Co., 30 Church St., New 
York City. J. E. Sirrine, Engr. 

O., Cincinnati—The United States Engi- 
neer’s Office, War Dept., Wash., D. C., has 
awarded the contract for a wall power 
plant, ete. for dams 33 and 39 in the 
Ohio River. Lot “A” Turbines in dams 3: 
and 39 to the Trump Mfg. Co., Columbus 
Ave., Springfield, at $4,510; Lot “A” other 
things not given for dams 33 and 39, and 
Lot “B” valve jacks, to the J. and J. B. 
Millholland Co., 714 5th Ave., Pittsburgh, 
Pa., $11,699 and $17,155 respectively ; Lot 
“C” pipe fittings, etc.. dam 33 and Lot “C’ 
pipe fittings dam 39, $6,236 and $7,748 re- 
spectively. 

Mich., River Rouge—The Amer. Gypsum 
Co., Port Clinton, O., will build a material 
storage and handling plant and install elec- 
tric driven elevating and conveying equip- 
ment for handling building materials, etc. 
About $75,000. Work will be done by day 
labor. 

Wis., Hartford—The Kissel Motor Co. has 
awarded the contract for constructing and 
furnishing a 7 x 150 ft. stack and stokers 
to the Combustion Eng. Co., 11 B’way, New 
York City. 

Wis., Milwaukee—The Bd. of Industrial 
Eduec.. Manufacturer’s Home Bldg., has 
awarded the contract for furnishing power 
feeders, to the Jung Electric Service Co., 
Mason St., at $1,895. : 

Que.. Montreal— The Montreal Light, 
Heat & Power Co., 83 Craig St.. West, has 
awarded the contract for a 3 story, 29 x 
47 ft. power house on Montana and Boyer 
Sts.. to John Quinlan & Co., Green Ave. 
Westmount, at $22,000. 

Que., Shawinigan Falls—The Belgo Cana- 
dian Pulp & Paper Co., Ltd., has awarded 
the contract for a transformer house and 
addition to grinder room and boiler house 
to William I. Bishop, Ltd., 622 New Birks 
Bldg:. Montreal... 
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BOILERS AND FURNACES PIPING AND) VALVES 


Correct Height of Return-Tubular Boiler Above An Emergency Union 1056 
the Grate 1934 
By HeNnRY MIsosrow. > canes 
sANTS 
with bituminous coal the shell of a_ return-tubular’ boiler I re ing stri > i 
should be set as near the fire as possible and. still provide = — ng ndustrial and Central-Station 
ample room for the gases. ants 1049 
[N THIS ARTICLE THE AUTHOR gives some indication of the 
lurge savings in coal, labor and transportation that would 
EDITORIALS be possible from. electrical interconnection on a give-and- 


1053, 1054 tnke basis. 
WILL WE Have To CoME TO THE BiG Stick AGAIN?—Elec- a : 
trical Interonnection— Electrically Driven Reversing Steel REFRIGERATION 
Mills—The Water-Power Bill Becomes a Law. 

wo Indirect Methods of Finding the Weight of 
Ammonia in Circulation in Compression Re- 


rg’ 
ELECTRICITY frigeration 1042 
Electrically Driven Steel Reversing Mills 1030 vy J. W. GaAvert, JR. 
By FRASER JEFFREY. OUTLINES TWo NON-MECHANICAL MrtrHiops of computing the 


weight—the pressure-volume method and the temperature- 
entropy method. Little apparatus, beyond the plant proper, 
is needed in applying these methods. 


THIS ARTICLE DESCRIBES some of the features of an inter- 
esting installation in which « reversing motor and its _neces- 
sary complements replaced an engine unit and enabled a 


material saving in cost of operation and mf&intenance. Used Natural Refrigeration 1056 
Banding an Armature Without Removing It from 
Frame 1056 


STEAM ENGINES 
Case of a Stuck Governor Valve 1055 


A Peculiar Meter Problem 1057 


ELEVATORS 


Electric-Elevator Machinery—Brake Adjustments 1038 TEAM TURBINES 
By M. A. Myers. Another Long Run 1056 
ENUMERATES THE PRECAUTIONS to be observed in coupling 
motor to elevator machine and tells how to make brake 


adjustments properly and how to reline brake shoes and TATR > Fy 
the make good fit. WATER POWER 
Our Water Powers—Fallacies, Facts and Possi- 
FUEL AND COMBUSTION bilities" 1040 
By STAFFORD. 
Care of CO. Recording Machines 1058 GIVES A GENERAL IDka of the limits and possibilities of water 
power and shows w the t facturer yning yater- 
Naval Horsepower of 9,000,000 To Use Oil 1052 power plant may, with preqit help 
the full resources of the country. 
GAS AND OIL POWER What a Definite Federal Water-Power Policy Will 
Mean 1061 
Don’ts for the Diesel Engineer 1033 
The Solid Injection Oil Engine 1036 MISCELLANEOUS 
A Steam Alignment Diagram _ 1045 
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Stokers Than with Hand Firing—Conversion of Baumé De- 

grees to Specific Gravity—Sloping Floor of Combustion Shaft Lubrication 1057 

Chamber—Designing Angle of Adyance of MBecentric—Sav- 

ing from Use of Feed-Water Henter—Setting Sternm Valves Industrial Unrest 1058 

of Duplex Pumps. 

“The Great St. Lawrence” 1060 
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Buying——P O W E R—Section 


In this concise statement, Mr. Hurley, President 
of the Hurley Machine Company, Chicago, for- 
merly Chairman of the U. S. Shipping Board, 
and prior to that Chairman of the Federal Trade 
Commission, summed up the part the business 
papers can play in facilitating the economic dis- 
tribution of materials and manufactured goods 
from one industry to another, in his speech before 
the Associated Advertising Clubs of the World 
at Indianapolis. 


Mr. Hurley said: 


“When I was Chairman of the Federal Trade 
Commission, | made it a point to have the princi- 
pal trade papers in the United States sent to me 
regularly. ‘These were read not only by myself, 
but by the entire staff. so that we might have a 
finger on the pulse of th~ country’s industry. 

“Advertising agencies placing national and inter- 
national advertising could well insist on every 
man in their employ reading the trade journals 
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“T believe in the Business Journals” 


—Edward N. Hurley 


of the industries of their clients so that they may 
keep themselves currently informed on the con- 
ditions in the businesses for which they are writ- 
ing copy. 

“Tl believe in the business journals. I have been 
closely associated with the work of many and 
have made a study of them, and I am firmly 


convinced of the editorial strength and value of 
many of these publications.” 


The 11 McGraw-Hill 


Publications 


ee McGraw- Hill Co., Inc. 
Liectrical Merenandisin 
: Tenth Avenue at 36th Street 


Journal of Electricity 
Electric Railway Journal New York 
Engineering News-Record Chemical & Metallurgical Engineering 


Ingenieria Internacional Engineering & Mining Journal 13 
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Keystone Grease for the 
Lumber Mills Means More 
Lumber for Building 


The great need for buildings to solve the present housing 
problem means the production of lumber to the utmost. 


Never before have such gigantic demands been made to the 
lumber industry—never before have lumber companies been 
more impressed with the value and efficiency of Keystone 
Grease. 


Keystone Grease is remarkable for the conservation of time, 
labor and money. Keystone Grease is unaffected by speed ee 
or pressure—always “stays put”—cannot waste, sputter and . 
collect dust—always remains the same consistency and keeps 

bearings properly filmed at all times. It saves the time of 

engineers and oilers—saves money—saves wear and tear on 

machinery—and eliminates shutdowns. 


Let us explain our guarantee and arrange for a trial in- 
stallation at our risk and expense. 


Peg KEYSTONE LUBRICATING CO. 

EYSION New York Executive Office and Works 

Philadelphia, Pa. San Brancisco 
See Chicago Established 1884 Houston 
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Latayetie st On the market for 
San Francisco over 11 years. In- 
St. ve. etalfed by mere 
Atlanta New Orleans 
702 Candier 711 Hennen Bldg. than 26,000 com- 
Summer St. panies with a total 
Kaness City of between 40,000 
Square 317 eliance 
and 50,000 plants. 
300 Herald Bide. Pontiac Bldg. Beware of fraudu- 
Indianapolis Salt Lake City 
38 Hume-Maneur "314 Dooly ‘Block lent imitations. 
You Can’t Have Valve Trouble “ 
If You Install oo 
h HILL P & 
¢ 
j e um alive 
Ihe Eluill Pump Valve is a sure means of escape from all valve 


trouble. It combines the many advantages of metal and rub- 
ber valves minus their faults and enables you to maintain 
your pumps permanently in economical operation without 
trouble and continual expense. Hill Pump Valves will 
lower your pump operation costs from 15% to 50%. 


No slippage-—-no frequent need of repairs —no re- a 
newals. ‘Test these valves on your worst pump ; , 
for 60 days at our expense. Read the coupon os 

—clip it- —mail it today, SSS 


The Hill Pump Valve Co.“ 


> 


¢ 
Belmont and Knox Aves., 


Chicago 
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AINDEVID \UALIZED Water Treatment ~ | 


OUR boiler efficiency will not register 
100 per cent unless the sheets and 
tubes are free from scale. 


Dearborn Water ‘Treatment, prepared 
to handle conditions in your plant, as shown 
by analysis of the water supply, will over- 
come scale formation, as well as corrosion 
and other injurious action, keeping the 
boilers in’ condition to yield full horse 
power constantly, and greatly reducing fuel 
consumption and repair expense. 

Send in sampie of your feed 
water taken after passing 


heater. Also description of 
your plant. 


Dearborn Chemical Co. 
General Offices, ia and Works: 


icavro 
Eastern Offices: 298 Broadway, New York 
Canadian Factory: 2454-2464 D 

eronto 
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asting Satisfaction— 


You will find it a permanent 
satisfaction to purchase your 
stoker from a manufacturer 
who can leave the choice of 
type largely to your own judg- 
ment. 
Let fuel, load and other local 


conditions be the determining 
factors. 


WESTINGHOUSE ELECTRIC & MFG. COMPANY 
East Pittsburgh, Penna. 


ChainGrate 


Underfeed, Overfeed and Chain Grate'Stokers 
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Twin Strainers Save Money 


Buying—P O W E R—Section 


Clean Water Without Expensive Upkeep 


THE cost of an article is its purchase price 
plus the upkeep expense. If the bills for re- 
pairs and replacements amount to 15 or 20 per 
cent annually, it is only a few years until the 
expense of keeping apparatus in running con- 
dition amounts to as much as the installation 
cost, and the apparatus must be depreciated 
every year accordingly. 


Continuous use over a period of several years 
without a cent for repair is only the usual 
record for a Twin Strainer installation. 


We frequently have people write us enthu- 
siastically about having had a Twin Strainer 


in use for eight or ten years with practically 
no upkeep expense. 


When you are considering a Twin Strainer 
installation, ask some user about the Twin. 
Twin Strainer users are the best boosters we 
have. 


Twin Strainers will handle water, oil or any 
other liquid, and can be installed anywhere 
—wherever it is most convenient. They are 
furnished in sizes from | in. to $2 in., inclusive. 
The mesh in the baskets is varied to suit the 
service. 


Bulletin “A” gives full information and will be sent to anyone on request. 


‘a~ Twin Filters : 
Feed WaterHeaiers 


 Blow-Off Valves 
Oil Filters 


: Twin Strainers : 


ELLIOTT COMPANY 


3 448 Fifth Avenue, Pittsburgh, Pa. 
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Double Disc Taper Seat Con- 
struction in Iron Body 
Gate Valves 


The result is a tight, dependable valve that gives extra long 
service, even under the hardest conditions. One reason is that 
the flexible seating mechanism adjusts itself to wear and the 
presence of slight accumulations on the seats. 


Nelson Iron Body Gate Valves have this same distinctive 
double disc feature that appears in the widely ised Nelson 
Steel Gates and Nelson Bronze Gates. There are two discs, 
bearing on a one-piece heavy central wedge, and traveling 
between faper seats in such a manner as to produce a flexible 
seating mechanism which closes with power like a toggle. 


Nelson Iron Body Gate Valves are built in all the regular 
types, outside and inside screw, for standard, medium and 
extra heavy pressures. They are backed up by a line of iron 
body globes, angles and checks, non-return valves, steel and 
bronze valves which make it possible to equip a plant ‘‘Nelson 
throughout.” 


Every valve user should have our catalog. It's a hand book of 


valve information. We'll send it. |Your name and address on 
a post card will do. 


NELSON VALVE COMPANY 
Chestnut Hill, Philadelphia, Pa. 


New York, 90 West Street 
Pittsburgh, Jenkins Areade 
Boston, 141 Milk Street 
Detroit, 816 Ford Bide. 
San Francisco, Pearst_ Bide. 
Chicago, 61 W. Lake Street 
Cleveland, Rockefeller Bldg. 
Washington, 710 14th Strect 
Minneapolis, Andrus Bldg. 
Los Angeles Distributors, Smith- 
Peoth-Usher Company 
Seat le, Maynard Bldg. 
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There’s Big Difference 
Between Well-Done and Half-Done 


ESPECIALLY when it comes to removing the scale 
from a boiler’s tubes, where the difference between ‘“well- 
done” and “half-done” is perhaps a large slice of the 
boiler’s normal efficiency. 


Scale in a boiler is costly. Every engineer knows that 
only too well. But there is no reason why a good tube 
cleaner should not “get” all the scale. VICTOR—the 
speedy little Liberty Cleaner—will do it. Ever see a 
VIC'POR in actiony Well, you'd be surprised! 


The “VICTOR” ‘Fube Cleaner operates on either air or 
steam. For use on 3!5-in. and 4-in. straight tubes or for 
curved tubes in smaller sizes. Fully described in Catalog 
Z, a copy of which will be sent you by return mail if you 
ask for it. 


Liberty Manufacturing Company 
435 Grant St. 
Pittsburgh, Pa. 
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Perfected 
Steam Turbine 
Lubrication 


Severe service, rapid circulation, and moisture— This system saves oil, eliminates high bearing 
conditions common to all steam tpurbines—will temperatures caused by dirty oil, assures proper 
in time cause the best oil to emulsify, oxidize and governor regulation, and decreases the cost of 


break down with the formation of sludge and a operation by making unnecessary frequent clean- 
low degree of acidity ing of the oiling system, replacement of the oil, 


or shutdowns caused by impurities in the oil. 
bn oe s team Turbine Comineows By-Pass Send for a copy of the new R-P Book on Steam 
il Filtration system removes as fast as formed Turbine Continuous By-Pass Oil Filtering Sys- 
all dirt, grit, sludge and oxidation products, main- tems. It is full of good lubrication data—new 


taining the oil in its original pure state, in- developments not found in text books. It is 
definitely—literally for years. free. Write for your copv now. 


HE RICHARDSON-PHENIX 
LUBRICATION ENGINEERS AND MANUFACTURERS 


WORKS-124 RESERVOIR AVE. MILWAUKEE, WIS. 


ENO View 
oF STEAM TurBsine 


Oi, RESERVOIR IN BASE 
oF STEAM TuRBINE 


Drain VALVE D 
ALWAYS CLOSED 
WHEN STEAM 
TURBINE iS IN 
OPERATION 


CLEAN Ot To Olit RESERVOIR 


Overflow gauge 


maintains constant 


oil level in Turbine 
reservoir. Oil flows 
to Filter by gravity, 
is purified and 
pumped back into 

system again — all FILTER 
automatically, safe, 
simple, inexpensive. 


No. 5 R-P Type “AS” Filter. 
Capacity 100-200 gallons per hour. 
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Proper 
Flow of Water— 
No Loss of Efficiency 


The illustrations below show the action of the ordi- has but a very low lift and closes promptly with 
nary pump valve. The flow of the liquid through the practically no slippage. Two flexible composition 
valve is deflected at right angles to the disc. sealing rings forced against the seats by the pressure 
In the NoKut Pump Valve the ports are straight, the when the valve closes absolutely prevent leakage. 
metal to metal seats beveled. Water passes through ‘The new R-P NoKut Pump Valve Book describes in 
the valve but slightly deflected, flow is practically 
to ta wales detail the design of this remarkable valve—its meta 
P to metal seats; the flexible composition sealing rings 
Friction is reduced to the minimum; eddies are elimi- that absolutely prevent leakage; its sturdy construc- 
nated as the water in passing through one valve does tion and extremely long life. This book is free. Write 
not meet the water from the next. Thus the valve for your copy now. 


‘THE RICHARDSON PHEN IX 


MANUFACTURERS OF HIGH GRADE VALVES 


WORKS !24 RESERVOIR AVE., MILWAUKEE. WIS. 


Correct 


Flow of 
Water 


The two illustrations on this page show conclusively the big ad- 
vantages the NoKut Pump Valve has over the ordinary type. 
Note carefully the flow—correct in the NoKut, incorrect in other 
types; metal to metal seats; flexible composition sealing rings 
absolutely prevent leakage. Can be taken apart without the use 
of a single tool, and without removing the valve body. 


Incorrect 


Flow of Water 
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“Consolidated”. 


is the best insurance for 
small and portable boilers 


Yeu don’t need an introduction to Con- 
solidated Safety Valves for large boilers. 
They’re standard equipment on_ boilers 
everywhere from Maine to Texas—many 
places they've been in 15 to 20 years. 


So many engineers wanted a smaller Con- 
solidated for small and portable boilers that 
about a year ago we brought out the type 
shown here. It’s made of brass with thai 
nice skin finish. 


‘Vhis small type has all the features that ma 
the big Consolidated Valves so popular 
It blows instantly at the popping pressure 
and has a big excess-relieving capacity thar 
absolutely prevents overpressure. Just look 
at that photo at the left! 


“Consolidated” Safety Valves are made \ ith 
side outlet (Form and muffler (Form 
besides the type shown (Form H), in sizes 
from '% to 3-in. and set at 100 and 125 
pounds. 


Type 
Your jobber stocks them and the plate on 
each valve gives all the formation neces- 
sary for vou to select just the right size. 


GONSOLIDATED SAFETY VALVE Go., 


SALES DERARTMENT OF 


MANNING, MAXWELL AND MOORE, INC. 


119 West 40TH St.NEW YORK 29 North Jefferson St.,CHICAGO 
Consolideted Safety Valves, Hancock Inspirator: Hancock Valves, Metropolitan Injectors 
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Puta 
Metropolitan 


Injector (Model N) 
on that portable boiler 


There are lots of advantages in having your 
portable boiler equipped with a Metropolitan 
Injector (Model N). 


First, it’s so easy to operate: a turn of the 
handle starts or stops it. You can let your 
fireman attend to it and be sure he'll feed the 
boiler right. 


Then it will lift water 20 feet, without any 
adjustment, and will take it as hot as 120°. 
And if the water supply is interrupted, the 
\letropolitan just picks up again, and goes 
right on feeding the boiler, without any atten- 
tion, 


You can inject water with 20 pounds of steam 


The HAYDEN & DreRBY Mire. Co., 


SALES DEPARTMENT OF 


MANNING, MAXWELL ANID MOOR 


119 West 40T St.NEW YORK 
Consolidated Safety Valves, 


Hancock Inspirators, 


Buying--P O W E R—Section 13 


MMM-52 


if you need to, without adjusting the Metro- 
politan at all. [tll keep right on working 
as the pressure rises. 


Metropolitan Injectors (Model N) are made 
of the best metals we can get, and as carefully 
as 26 years have shown us how. They’ll sel- 
dom need repair or replacements. But if it 
become necessary to make them, or to clean 
out the injector—you can take the Metro- 
politan Injector (Medel N) apart with a 
monkey wrench. 


Your jobber stocks these injectors and has the 
right size for your boiler. And we'll send 
you our injector book if you want it. 


29 North Jefferson St.,CHICAGO 


Hancock Valves, Metropolitan Injectors 
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Economy It’s easier on the man who’s operating 

Sent A it than swinging a sledge. There’s more 

Rw uf” force in its blows than many men could 
Operation” give. 

Kase of 


Installation. it’s the modern way— 
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STANDARD WHEREVER COAL IS BURNED 


for high duty furnaces. Easier on the men 
than swinging a shovel. There is more power 
developed from low ¢rade fuel with fewer men. 


They are the modern way of firing big boilers. 


re 
Id Combustion Engineering Corporation 
11 Broadway, New York City 
Oxners and Manufacturers of 
Type E Stokers—tor Bituminous Coal The Grieve Grate—Hand-Firing 
Coxe Stokers—Anthracite Coal and Coke Breeze Rs 
PHILADELPHIA, PA. ALBANY, N.Y. BOSTON, MASS. MILWAUKEE, WIS. | MINNEAPOLIS, MINN. 
HAZLETON, PA. PITTSBURGH, PA. DETROIT, MICH. | BIRMINGHAM,ALA. CHICAGO, ILL. 
OMAHA, NEB. DENVER, COLO. | SALT LAKE CITY, UTAH 


TAYLOR ENGINEERING CO., VANCOUVER, B. C. 
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AMERICAS BESy 
LUNKENHEIMER 


QUALITY 


SINCE 1862 
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LUNKENHEIMER 


REGRINDING 
VALVES 


have firmly established their unparalleled merit by 
the successful results they have given through many 
years of satisfactory service. 


The metal to metal seat—ground to a tight fit— 
forms the ideal seating surface to resist the wearing 
action of steam at high velocity. And the fact that 
the seating surfaces can be reground (an inexpensive 
operation easily accomplished) makes the renewal of 
parts wholly unnecessary. 


Their extreme durability—due to correctly propor. 
tioned parts, high quality materials and expert work- 
manship— insures economy in maintenance. 


Globe, Angle and Cross Valves with Inside Screw 
and with Outside Screw and Yoke; and Horizontal, 
Angle, Vertical and Swing Check Valves for 200 and 


300 Pounds working steam pressure. 


Specify Lunkenheimer and insist on their in- 
stallation. Distributors of Lunkenheimer Pro- 
ducts situated in every commercial center. 


Write for descriptive Booklet No. 517-DB. 


te LUNKENHEIMER £2: 


"QUALITY 


Largest Manufacturers of 
High Grade Engineering Specialties 
in the World 


CINCINNATI 


New York Chicago Boston London 
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The Chapman Valve Manufacturing Co. 


Branch Offices and Agents with Stock in Principal Cities 


O 


Just a glimpse of a corner of the CHAPMAN 
ASSEMBLY DEPT. where Chapman valves from '% inch 


to 9 feet in diameter are tested and shipped to all parts of the 
world. 


As the oldest and largest manufacturers of Gate and Check 


Valves and Sluice Gates we have justly earned the title of 


Valve Headquarters. 


We maintain a corps of engineering experts trained in solvy- 
ing valve problems— 


They will gladly study your proposition—makc recommen- 

dations and show you how to get maximum valve service 

with minimum cost. Will make special design to fit any 
particular requirements. 


When in doubt consult the Chapman experts 
at Valve Headquarters 


Indian Orchard, Mass. 


19 


6 = 
ee 
‘ 
m by 
@ 
| 
A 
i's 
ty 
a. 
A 
| 
; 
Al 
q 
i 
‘| 
2 
i 
i 
a 
i 
te, 


Buying—P O W E R—Section Vol. 51, No. 26 


forMore 


In 1897 the National Lead Company of Cincinnati installed two 
Murphy Automatic Furnaces under two 250 horsepower B. & W. boilers. 
These stokers were so successful in their operation that when the National 
Lead Company remodeled its plant twenty years later they naturally chose 
the same dependable equipment: 


The one ching that every Murphy user likes best about his equipment is its 
dependability. : 


The Murphy Furnace is heavily built and well If you are interested in stokers that burn 
protected—this means low maintenance. The anything that has heat in it—stokers that 
design and construction is as nearly fool proof last a life time—stokers that you will order 
as forty years of stoker experience can make it. again twenty or thirty years from now, then 
The Murphy Furnace is highly automatic in its you should install the Murphy. oe 
operation and requires very little attention. 

The coal is fed—the fuel distributed—the fire rae. oe it is the forty ma of stoker am 
cleaned—the ash and refuse continuously ant ience that place the right equipment in your 
automatically removed. plant. 


Send for Catalog P-6 
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SEATLESS 
BLOW-OFF VALVE 


In Massachusetts— 


N the United Electric Light Company’s 

plant at Springfield, thirty-six Yarway 

Seatless Rlow-Off Valves have been in 
continuous service since October 1, 1916. 


The simple and durable construction of 
these valves guarantees faithful service and 
long’ life. 


In operating, shouder S on plunge: V 
engages the follower gland F, compressing 
packing P above and below the port, and 
making an absolutely tight valve. 


Full details and list of well-known users 
on request. 


YARNALL-WARING COMPANY 


Mermaid Avenue 


Chestnut Hill Philadelphia 
BOS'TON NEW YORK CLEVELAND MINNEAPOLIS 
DENVER ST. LOUIS MONTREAI. NEW ORLEANS 
CHICAGO SYRACUSE RICHMOND INDIANAPOLIS 
EL PASO DALLAS CINCINNATI PITTSRURGH 
ATLANTA DETROIT SAN FRANCISCO 


Seat to Leak” 
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JOSEPH HARRINGTON SAYS: 


“These demands are usually unex- 
pected and the water tender does not 
know that the rate has increased until 
he finds the water low in the glass.” 


With dropping steam pressure and a strong feed 
it is next to impossible for the fireman to build 
up the pressure quickly. In his attempts to do 
so, he is more than likely to overload the fur- 
nace, produce smoke and injure the brickwork. 


A shutting off of the boiler feed will serve to boost the 
boiler output for a little while to extreme limits. 


When there is a sudden letdown of the load, feeding 
heavily for a little while will save much good heat 
that would otherwise be wasted by popping safety 
valves or escaping gases up the stack. 


— ™ a. A reliable feed-water regulator accomplishing this 
osep arrington, formerly administrative  offect jg both an insurance and an element of economy. 


engineer for the State of Illinois 


Boiler Feed Regulators 


COPES 
Boiler Feed 
Regulator 


They have proved their complete reliability The Sonia Se so simple and the operation so 
ee atic feed regulation and their eeonomy positive, that there ig no danger of break- 
hp down or trouble after the regulators have 
by saving from 1 to over 3 per cent. in fuel. been cut into service. 

They invariably pay for themselves several Over nine million. boiler horsepower in the 
times a year. United States are Copes operated. 


Our engincers have valuable data on_ feed regulation. Let 
them present it to you and point out how Copes Boiler Feed 
Regulators would insure better boiler economy. 


Write for Bulletin “A” 


NORTHERN EQUIPMENT CO 


110 West ™ Street. —.—_—..ERIE, PENN, 


The World's largest manufacturers of Feed Water Regulators. 


4 
é 
=" 
‘Size h 
22 
ad 
< 
Naty “ 
‘ 
tf / rd ‘Is \ 
A. 


ding 
heat 
afety 


this 
omy. 


June 29, 1920 


High and Low 
Alarm Valves 


Electric Alarm 
Patented 


Write for information 


THE RELIANCE GAUGE COLUMN COMPANY 


5924 Carnegie Ave., Cleveland, Ohio 
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Monel Metal Valves 


Reliance Reinforced 
Seamless Floats 


Two features of Reliance Safety Water Columns that mean 
long life and maximum dependability under hard service conditions. 
The monel metal valve is accurately machined to seat tightly. 
It positively resists cutting action and does not require regrinding. 
When necessary, after long service, both the valve and the govern- 


ment bronze valve body may be re- 
newed. ‘Theentire valve machanism 
is located near the top of the water 
column, far removed from the scale 
and scdiment. 


The Reliance Seamless Floats em- 
ployed are strongly reinforced and 
are entirely capable of withstanding 
the highest operating pressures. They 
are made by a special process and 
subjected to rigid tests for tightness, 
buoyancy strength before in- 
stalling them in the columns. 


A patented Electric Alarm may be 
attached to give warning of improper 
water levels at distant points by 
lighting lamps, sounding buzzers or 
recording water levels on charts. 


You owe it to the safety of your 
plant to install only thoroughly tried 
and proven water columns on your 
boilers. Specify “Reliance” and be 
sure, 


ARE ALL FACTORY TESTED 


Safety Water Columns 
Electric Water Alarms 
Quick Closing Water Gauges 
Lever Gauge Cocks 
Seamless Floats 

Steam Traps 


Reinforced 
Seamless Floats 


Reliance 
Safety Water Columns 


Specify RELIANCE 
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Heat Conductor 


| 
| 
| 
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Perolin—Boiler Metal 
Treatment—removes 


boiler scale by mechani- 
cal expansion. 


It prevents new scale 
from forming by the 
establishment of a thin, 
amalgam film on the 
boiler metal, which repels 
all scale forming’ salts. 
This film also protects 


the boiler metal against 
pitting and corrosion 
and is an excellent heaz 
conductor. 


The Perolin Company of America 


New York Chicago . Toronto London 
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Vital Points in Oi} Fngine Design 


ovizontal vs. Vertical 


al 
| 
le 
= 
‘ Every hould read this book 
" very power user should read this boo 
The low cost of fuel oil for power, coupled with the Engines” is an instructive publication from 
ts time-proven dependability of the Giant Oil which every power user can glean many facts 
Engine is enabling power users everywhere to about oil engine design, construction and opera- 
st adopt oil as their standard fuel, and Giant Oil tion—facts that point the way to better, more 
Engines their standard prime movers for opera- economical power. Request your copy through 
n tion on it. The book, “Giant Semi-Diesel Oil the Company Branch nearest you. 


rt Chicago Pneumatic Tool Company 
Chicago Pneumatic Building * 6 East 44th Street * New York 


Sales and*Service Branches all over the World 


eDernom ss EAE @MINNEAPOLIS ®PHILADELPHIA RICHMOND @SEATTLE BARCELONA BRUSSELS NIA HONOLULU *LONDON *#MONTREAL SBOUL VANCOUVER 
BUENOS 


JOPLIN CHRISTA 
Boston *CINCINNATT ELDORADO. FRANKLIN ANGELES ®NEW ORLEANS *PITTSBURGH SALT LAKE Crry #Sr. Lours *BERLIN AIRES @RRASERBURGH JOHANNESBURG MADRID OSAKA Toxyo 
EL PORTLAND 


*SAN FRANCISCO TUCSON BOMBAY Capiz HAVANA LISBON MMAN -PARIS TORONTO 


< DRILLS -- COAL DRILLS | 


Less Cost Per Hour 
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EN-38 
BOYER PNEUMATIC HAMMERS:-LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS | ee 
CHICAGO PNEUMATIC AIR COMPRESSORS PUMPS-:PNEUMATIC HOISTS, | 
GIANT OIL AND GAS ENGINES 
Dependable Power at UME 
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When Efficiency Crawls into a Furnace 


Perfect combustion occurs. The cheapest coal is con- 
verted into steam. Waste ceases—economy bed¢gins. 


It retains the finest 


— fuel—and rejects onl 
McClave 


Forced draft will not 
Gr ate 4-A Te: cut the fuel bed to 
strips. 


Is Efficient t “3 +; Note the beveled edge 


bars and removable 
tops. 


Isn’t this the This gives 


kind of effi- a full account of 


McClave Grate No. 4-4 installed INusiration shows 
divided position, 


McCLAVE-BROOKS COMPANY 
Main Office and Works, Scranton, Pa. 


New York O Philadelphia Office Chicago Offic Orlea 
St. 400 Morris Bldg. 515 st Blade forth ite 
Cc. Sm Mer. George Blair. Jr.. Mer. Smith, 
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We are told this right along—but we sell yu HAGAN REGULATION primarily ae 
to SAVE COAL. The many other benefits that follow in the wake of PROPER ei 
REGULATION, are valuable, but incidental. 


Regulate your boiler in accordance with the amount of steam flowing from the boiler. 


THAT’S THE HAGAN WAY 


The Hagan Corporation 


Combustion Engineers 


Peoples Bank Bldzg., Pittsburgh, Pa. 
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Improved Carrier 
Built for Reliability 


The Jeffrey Pivoted Bucket carrier has been built with the idea of giving “re- 
liability first.” 


Coupled with a maximum of material strength and hardness of wearing surface 


is the practicability of design enabling the engineer to install to an irregular 
outline containing curves and inclines as well as in rectangular form. 


They require little lubrication, have double bushed chains, dump without shock 
—and have hardened steel trunnions and pins. 


They are made to last and give lasting service. 


Write for Pivoted Bucket Conveyer Catalog No. 210-H. 


THE JEFFREY MANUFACTURING CO. 


Columbus, Ohio 


New York Scranton Pittsburgh Detroit Birmingham Los Angeles Denver 
Boston Cleveland Chicago Dallas Montreal 
Philadelphia Charlestown W. Va. St. Louis Milwaukee 
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Turbo Blowers and Compressors 


I-R Turbo Blowers range in capacity from 3,000 to 
60,000 cubic feet per minute, and pressures from 1 
pound to 30 pounds. These units are built for use 
with Iron Blast Furnaces, Bessemer Steel Converters, 
Oil Furnaces, Copper Blast Furnaces and Converters, 
Copper Flotation; in fact for all conditions where low 
pressure air or gas is required. 


Where high pressures are required, I-R Turbo Com- 


pressors are recommended. These machines are built 
for pressures up to 110 pounds. 


Full information on request 


Ingersoll-Rand Company 


General Offices: 11 Broadway, New York: 


Offices Everywhere 
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The Inquiring 
Engineer 


What do youmean by 
Double Suspension ? 


The double suspension features covered by 
‘Liptak patents is a unique and epoch-making de- 
velopment in fire arch construction. 


There are technically two arches, the main or 
lower arch suspended from the secondary or re- 
serve arch. Between these two is a dead air space. 
The secondary arch is in turn separated from the 
supporting beams by another dead air space. 
These dead air spaces prevent the escape of heat 
so thoroughly that you can stand with perfect ease 


on the arch in your bare feet while the furnace is going at full blast. 


Also, the lower arch can be entirely burned away and the boiler doesn’t have to come off 
the line. Repairs can be made at vour convenience when the damaged blocks can be slipped 
into place without special tools, materials or specialized skill. 


Liptak Arches assure uninterrupted power, minimum upkeep costs and maximum boiler 


room efficiency. 


It will pay to investigate 


Liptak Fire Brick Arch Company 


845 Builders Exchange, Minneapolis 


Write for further information on 


30 
ZZ 
A Z 
|||) 
/4 Wd i 
| 
ae 
4 
i 
if ‘ 4 


Jane 29, 1920 Buying—P O W E R—Section 


TRADE MARK REG. U. S. PAT. OFF. 


STRENGTH—GOODNESS—OUALITY 


Patented Aug. 27, 1918 


DURABLA ROD PACKING 
STEAM HAMMER FACTS 


Would you consider first cost of a semi-metallic rod packing that would give you 
from two to twelve times the service of any other? 


DURABLA Rod Packing installed on 2000 lb. steam hammer used every 
working day in one of the big locomotive plants has given over twelve (12) months’ 
perfect service. The best previous service ever obtained was one (1) month. 


This exceptional service is being duplicated daily in hundreds of plants on 
hammers ranging in size from 1000 to 6000 lbs. 


Your steam hammer leaks can be eliminated and your operating costs materi- 
ally reduced by packing stuffing boxes with DURABLA Rod Packing. A trial is 
convincing. 


DURABLA Rod Packing is made in 12 ft. lengths, in sizes of 1-16 in. from 1-4 
in. upwards, and in spiral form only. 


DURABLA MANUFACTURING CO. 


New York Chicago Pittsburgh Philadelphia Dallas 


San Francisco 
oiler 


26 31 
a 
SS Yy 
AN 
SS OH; 
Gh) ‘ 
45 
by 
> 
in 
r re. 
HACE. 
1 the 
Dace. 
heat 
ease 
e off Aa 
Fee 


ere 


é TANDARDIZE 
MATERIAL- HANDLING 
MACHINES”, 


Let B-G Engineers work 
on your problems. This 
service is free, involves 
you in no obligation, and 
is backed by years of ex- 


perience. 


It costs you 


nothing to investigate. 
Just write for Catalog R. 


New York 
Philadelphia 
Norfolk 
Salem 


OU don’t need to be told of the necess- 
ity of storing coal for next winter now— 
every steam user realizes that he must 
protect himself against a possible shut down. 


The question is how to store and reclaim — 
quickly, cheaply, with few men, and without 
danger of firing. 


B-G Self-Feeding Bucket Loaders 
B-G Portable Conveyors 


Offer the only complete system for this work. 
Used either singly or in series no other equip- 
ment can produce the same results at so 
small a cost. The flexible portable units fit 
any job—none too large or to small. From 
cars to piles or wagons—piles to wagons, 
cars, or stokers—and for all storage and re- 
claimation work, B-G is without an equal. 


Plants all over the country have found this to be a pos- 
itive fact. Have you investigated B-G for your jobP 
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‘AURORA, ILLINOIS A. pany 


BRANCH :SERVICE AND SALES OFFICES; 


Uartford 
Buffalo 
Utica 
Cleveland 


Detroi? Milwaukee Birmingham ; Salt Lake City 

Indianapolis Minneapolis Louisville Portland 

Pittsburgh St. Louis Kansas City San Francisco 
hicago Omaha % Denver Los Angeles 


Canadian Agents: Mussens Limited, Montreal;, Winnipeg, Toronto, Vancouver. 


EXPORT CEPARTMENT 
aimarOa> ALLIED MACHINERY COMPANY OF AMERICA 
Se tae Yous USA Canes NEw 
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Interior of power plant, Ohio 
State University, showing 600 
H. P., B. & W. Boiler equipped 
with six retort Jones ‘“‘A-C” 
Stokers. Engineer in charge of 
equipment and detaiis, W. C. 
McCracken. Architect, Joseph 
N. Bradford. 
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Burn Any Available Coal 
High Efficiency 


HE fuel situation during the last two years has emphasized the fact that it is not 
enough for a stoker to burn your local coal. It must burn the available coal, 
which means any one of a number of coals. Results have proved that plants 
equipped with the Jones ““A-C”’ are not limited to any one fuel. It burns any avail- 
able coal at high efficiency because of distinctive features originated by this company 


and perfected in the Jones ““A-C’’. 


Taking Full Advantage of the Jones Under-Feed Principle 


Practically all steaming coals have a high vola- 
tile content which is best distilled and ignited by 
the under-feed principle of combustion originated 
in the Jones Stoker. The retorts of the Jones 
“A-C” are extremely long, so that the distiila- 
tion is thorough. The pusher rod, slicing and 
breaking up the fuel bed, facilitates volatiliza- 
tion. The full heat value of the lowest grades 
of coal is brought out by this process. 


The Jones ‘““A-C”’ Stoker burns low grades of 
coal more efficiently than any other stoker, 
because— 


lst—Simplicity and Sturdiness of Con- 
struction. Minimum of moving parts, and no 
moving parts in the fire to burn out or clog up. 
Stoker so sturdily built as to withstand consid- 
erable abuse. 


2nd—Slight Inclination of the Retort. The 
eleven degree slope prevents avalanching on to 
the dump plate and hot fires at the rear of the 
stoker, which burn out dump plates, are thus 
avoided. Moreover, there are no clinker trou- 
bles at the bridge wall. 


3rd—Accessibility to all Parts of Fuel Bed. 
Through openings in the front wall, directly 
over each row of tuyere blocks, every part of 


the fuel bed is readily accessible, and the fire 
can be kept in good condition even with the 
poorest coals. 


4th—Individual Control of Retort. Every 
ram being individually controlled insures a per- 
fect fuel bed over the entire furnace. 


5th—Prevention of Clinker on Side Walls. 
High air cooled side tuyeres prevent the clinker 
fusing to the brick work on the side walls. 


Some Typical Cases 


The Big Four Ry., Beech Grove Shops, Indian- 
apolis, Ind., burned 50/50 mixtures of barley 
anthracite and Indiana Coal, securing 200% 
boiler ratings. 


The Ford Hospital, Detroit, Mich., burned a 
mixture of 3 parts coke-breeze to one of coal at 
150% rating. 


The Ebensburg Coal Co., Colver, Pa., burn 


‘bone coal”, extremely high in ash and sulphur. 


The Chevrolet Motor Co., Flint, Mich., burned 
“‘war coal” in which spontaneous combustion 
had ensued. This coal ran from 8,000 B.T.U. 
to 12,000 B.T.U. as fired. 


The Jones ‘‘A-C’’ Stoker will handle practically 
anything from lignite to semi-anthracite. 
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pen booklet has been prepared as a help for the 
user of coal. It contains approximate and ultimate 
analyses and B. T. U. contents of coals from every min- 
ing section of the United States. It may enable you to 
broaden your fuel market. 


Incidentally, 1: shows how the Jones “A-C” Stoker is 
perfectly adapted for the burning of the coals of every 


section. Write (on business stationery) for your copy 
of this valuable book. 


The Under-Feed Stoker Co. of America 
General Offices: Book Building, Detroit 


Boston Cincinnati Minneapolis Pittsburgh 
Buffalo Cleveland New Orleans Saint Louis 
Charlotte Denver New York Salt Lake City 
Chicago Kansas City Philadelphia Seattle 


The Under-Feed Stoker Co. of Canada, Ltd., 81 Victoria St., Toronto 


Sole manufacturers in the United States and Canada of the Jones Under-Feed Stoker 
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The complete electrification of its mechanical untts is one 


of the greatest progressive movements any industry can 
undertake today 


Electric Motors direct 
connected to machines, is 
the most advanced and 
advantageous method of 
operation, 


Electricity concentrates 
efficiency 


The modern machine shop affords a most striking example 
of what may be achieved by the electrical operation of its 
machines and tools. 


Producers! Adjustable Speed Motor 
direct connected to lathe. 


Nothing is subordinated to power distribution—the ma- 
chinery is placed in production order, and operated by 
direct connected electric motors with variable speed 
control. By this method, compact arrangement of equip- 
ment means only concentrated efficiency, for all the desir- 
able space is occupied by productive machines. 


The electric system also affords a simple and profitabie 
solution of operating trucks, conveyors, furnaces for tool 
repair, ventilating fans, and like equipment. 


Storage Battery Truck simplifies A small increase in production will more than balance the 
material handling problems initial expense of the electric plant—there is a marked 
increase in production at every point where electricity is 

applied—consider the gain in complete electrification. 


43 B-501 


Reversible Planer Motor— 
“Makes the chips fly faster.” 


Good ventilation is imperative—Riveted Frame Fabroil Gear—combines dura- 
Induction Motor direct connected to exhaust fan. _ bility with silent . running, 
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The margin of profit in many industries largely depends 
upon the efficiency, dependability, and low upkeep cost of 
machinery used 


G-E Vertical Pump Motors 

give powerful, efficient serv- 

ice in this water pumping 
station. 


Electrically driven pumps 


Motor, direct “in mining, raise the margin 


or pumps. 


Pumping costs receive careful scrutiny in the 
economical management of many industrial 
properties. Consideration of the most satis- 
factory solution of the varied problems involved 
leads to electric drive in which G-E Motors and 
attending equipment are specified. 


Pumping stations, mills, mines, textile factories, 

Protect your industry Widespread developments chemical plants, irrigation developments — all 
with motor-driven fire in irrigation through use J 

pumps, of motor-driven pumps. have presented diversified requirements in adopt- 


ing electric pump drive. 


Through intelligent co-operation with G-E 
specialists, the pump manufacturer has been 
able to produce the proper pump and the most 
efficient form of drive for each installation. 


Securing the electric equipment and co-operative 
service of the General Electric Company through 
the manufacturer of pumps and other machinery, 

Motor driving supply M iree ‘on- 
pump in sugar mill, nected. Pg = to combine the greatest efficiency and depend- 
pump—6000 gallons ability in the application of electric power to 


of water per minute 
your plant. 
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The profit column of the industrial ledger shows a consistent 
gain when electricity 1s applied to material handling machines 


The electrically operated 
Gantry Crane is without 
parallel for moving big 
loads within a short radius. 


Earn and save more with 
electric equipment 


The problems of material handling in modern 
industry require up-to-date methods cf solving oe 


them—electricity alone can keep pace with the ‘rus socomotive is essential to the proper 
times R handling of materials in industrial yards. 


It has been demonstrated in numerous installa- 
tions, some of which are illustrated herewith, 
that electrically operated and controlled equip- 
ment is the most flexible, most rapid of mate- 
rial handling machinery—and contributes reli- 
ability, economy and high efficiency to produc- 
tion, the receipt of raw goods and the shipment 
of finished products. 


When you submit your material handling prob- ; 
lems to a manufacturer of this equipment, 
specify G-E Motors and Electric Control. This ay 

insures you specialized service of General 

Electric Company engineers co-operating with 

‘te manufacturer in satisfying your individual 

i.2eds. 


50 tons of copper plates-—the 
way this Storage Battery Loe 
comotive handles materials. 
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G-E Sales Office 
Alabama, Birmingham....... 
Alabama, Mobilet.......... 
Arkansas, Little Rock 

Los Anvgelest. 
California, Oakland 
California, San Francise 
Colorado, Denver 


G-E Distributing Jobber 
...Matthews Elee, Supply Co. 
...-Matthews Elec. Supply Co. 
‘Pacific States Electric 
. Pacifie States Electric Co. 
. Pacifie States Electrie Co 
.The Hendrie & Bolthoff Mfg. 
Co, 


& Sup. 


Connecticut, Martford. 
Connecticut, New Haven 
Connecticut, Waterburyt 

District of Columbia, Washington 
Florida, Jacksonville. .... . 
Tampat 
Georgia, Atlanta$t...... 
Georgia, Savannaht . ‘ 
Itiinois, Chicago}t....... 


Indiana, Fort Wayne 
Indiana, Indianapolis... .. . 
Indiana, South Bendy... 
jowa, Des Moines. ..... 
Kentucky, Louisville... . 
Louisiana, New Orleans 
Maryiand, Baltimore. ... 
Niassac husetts, Boston. . 
Massachusetts, Springfield. 
Massachusetts, Ww orcester. 
Michigan, Detroit 
Michigan, Grand R: ipids. 
Minnesota, Duluth... Northwestern Electric ‘quip. Co 
Miunegota. Peerless Electrical Company. 
Northwestern Flee. quipment Co. 
Missouri, Kansas Cityt ....The B-R Electrie Co. 

Missouri, St. Louisf........... Wesco Supply Company. 

Butte Electric Supply Co. 

Mid-West Electric Co, 

New Jersey, Newarkt . Tri-City Electric Co., Ine. 

t No GE » Office 


New England Eng. Co 
. National Elee’l Supply Co. 
. Florida Elec. Supply Co. 
Florida Elec. Supply Co. 
Carter Electric Company. 
..Carter Electric Company. 
.Central Electrie Company. 
Commonwealth Edison Co, 
Indianape lis Flee. Supply Co. 
South Bend Flectrie Co, 
. Mid-West Electric Co. 
.Pelknap Hardware & Mfg. Co., Inc. 
Gulf States Flectrie Ce., Inc. 
. Southern Electric Co. 
Pettingell-Andrews Co. 


New York, 120 Broadway 


Argentina: General Electric, S. A., Buenos Aires. 

Austialia: Australian General Electric C ompany, Ltd., Sydney and Melbourne 
Belgium and C ‘gs: Societe d'Electricite et de Mee: unique Procedes Thomsone 
Houston & Carels, Societe Anonyme, Brussels, Belgium. 

Bolivia: International Machinery Company, La Paz and Orure. 

Brazil: General Electric, 8. A., Rio de Janeite and Sao Paule. 

Canada: Canadian General Eleetrie Co., Ltd., Toronto. 

Chile: International Machinery Company, Santis igo, Antofagasta and Valparaiso 
China: Andersen, Meyer & Company, Ltd., Shanghai. International Genera! 
a trie Co. Ine., (General office for the Far East excluding Japan and China) 
Shanghai. 

Colombia: Wesselhoeft & Poor, Bogota and Barranquilla. 

Cuba: General Electric Company of Cuba, Havana. 

Dutch Mast Indies: International General Electric Co., Inc., Soerabaia, Java 
Keuador: Carlos Cordovez, Gu yaquil and 

I. ypt: British Thomscn-Housten Co. » Ltd., Cairo. 

France and Colonics: Compagnie F rane: rise col -Houston, Paris. 

Great Britain and Lreland: British Thomson-Houston Co, Ltd., Rugby, England. 
International General Eleetrie Co. Ine., London, E. C. 4. 

Greece aud Colonics. Compagnie Franca: ‘se Thomson-Houston, Paris, France. 
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Where to Get G-E Service— 


Quick service is best obtained from the nearest G-E 
sales office, distributing jobber, or foreign representative 


Works at Schenectady, N. Y. 


Ground area, 340 acres. 
Floor spaee, 5.800.000 
square feet. Other manu- 


facturing plants of the Gen 
eral Electric Company are 
located at Harrison, 
Newark, N. J., Lynn. Mass.. 
Pittsfield, Mass., Erie, Pa.. 
Cleveland, Ohio, and’ Fort 
Wayne, Ind. 


OFFICES AND DISTRIBUTORS IN THE UNITED STATES 


G-E Sales 
New York, Albanyt 
New York; Buffalo" 
New York, Elmira ; 
New York City§t......... ..E. B. Latham & Company. 
Royal Eastern Elec’l Sup. Co. 
Sibley-Pitman Elec. Corp. 


G-E Jobber 
. Havens Electric C 
Robertson-C sataract E Co. 


New York, Niagara Falls....... 
New York, Schenectady.......... 
North C arolina, Charlotte. 

Ohio, C incinnatit. 
Ohio, Cleveland 
Ohio, Columbus. . 
Ohio, Dayton... 
Ohio, Toledo. 


The F. D. Lawrence Elec. Co. 
. Republic Electric Co. 

. The Erner & Hopkins Co. 
Wm. Hall Electric Co. 

. G. Nagel E Co. 
Oklahoma, Oklahoma Cityt............. Southwest G-E 
Oregon, Portlandt......... Dave Pacific States E Co. 
Pennsy ivania, Erie 
Pennsylvania, Philadelphia§t.... . 
Pennsylvania, Pittsburght 
Rhode Island, Providence 
South Carolina, Columbia$.. 
Tennessee, Chattanooga. . . 


. Philadelphia Elec. Co. Sup. Dept. 

. Union Electric C 

‘Perry-Mann Elec. Co., Inc. 
James Supply Comps any. 


Tennessee, Memphis. Electric Supply Company 
Texas, Dallast........ Southwest G-E 0. 

Texas, El Pasot......... . Southwest G-E Co. 

‘Texas, Houstonf. . . Southwest G E Co. 

Utah, Salt Lake C ityt.. Capital Electric Company. 

Virginia, Richmond Southern Electric Company 
Washington, Seattlet aoe . Pacific States Electric Co, 


For Hawaiian business address C ‘atton, “Neill & Co., Lid.. Henolulu. 


tWarchouse, Service Shop. 


Distributors for the General Electric Company Outside of the United States 
INTERNATIONAL GENERAL ELECTRIC COMPANY, INC. 
Schenectady, N. Y. 


Agents and Representatives 


London, 83 Cannon St. 


India: British Thomson-Houston Cc. Ltd., Caleutta and Bombay. 
International General Electric Co. Inc., Caleutta. 

Italy and Colonies: Franco Tosi Societa Anonima, Milan. 

Japan: Shibaura Engineering Works, Tokyo. Tokyo Electric Co. Ltd., Kawasaki, 
Kanagawa-Ken. 

Mexico: Mexican General Electric Company, City of Mexico and Guadalajara. 

New Zealand: National Electrical & Engineering Co. Ltd., Auckland Dunedin, 
Christchurch and We 

Paraguay: Genetal Electric, A.. Buenos Aires, Argentina. 

Peru: W.R. Grace & Co. 

Philippine Islands: Pacific. Commercial Company, Manila. 

Porto Rico: International General Electric Co., Inec., San Juan 

Portugaland Colonies: C ompagnie Francaise Thomson- ‘Houston, ‘Paris, France. 

Russia: Wseobshtchaia Electricheskaia Kompania, Petrograd and V ladivestok 

Spain and Colonies: Compagnie Francaise Thcmson-Houston, Paris, France, 

South Africa: South African General Electric Co. Ltd., Johannesburg and 
Capetown. 

Uruguay: General Electric, S. A., Montevideo. 

Venezuela: Wesselhoeft & Poor, "Caracas. 
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Showing the Farnsworth Closed Loop Boiler Feeding 
System With the Farnsworth Duplex Boiler Feeder Draining 
an Overhead One Pipe Coil System— 
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The Master Machine of the 


BOV Farnsworth Closed System 
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Write for explanation of this System and its many advantages 


Farnsworth Company, Conshohocken, Pa. 


Canadian Farnsworth Company, Toronto, Canada 
Refer to Some of Our 150 Full Pages in Power in Last 3 Years 
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The Green Chain Grate 


—The Nearest Approach 


O YOU remember when they were called 
automatic stokers> The word “automatic” 
symbolized the unprecedented economies that 
were born with stoker firing. It has been 


The truly automat- dropped because today all stokers are in some 
ic operation of the ; 
Green Chain. Grate sense automatic. 


See hon Thegthinking engineer is no longer interested in whether 


firemen at $100.00 a stoker is called automatic—he i inquires, “to what degree 
St. is it automatic?” He demands engineering reasons and 
P.M. & O. Ry. at operating proofs. 


Minneapolis. The 
engineer of this | he Green Chain Grate has both. 


The Green-equipped plants illustrated have a charac- 


year fuel saving. teristic record of labor and fuel saving. The story of ease 
of manipulation, continuous operation without stopping 
to clean fires or handle clinker, and the certain result: 
fewer firemen who are more contented—is a conspicuous 
part of the operating-record of all Green installations. 


GREEN ENGINEERING 


Main Office and Shops: 


Backed by 23 Year of 
Specialized Experience 

Green Sealflex Arches 


Green Pressure Waterbacks 
i: Green Steam Jet Ash Conveyor 
+ tbs Green Cast Iron Ash Tank 
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RINGECOMPANY 


EAST CHICAGO, INDIANA 


nd Shops: 


Principle 
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The operating’ principle of the Green Chain Grate 1s 
responsible for this. The Green: 
1—Feeds the Fuel—feeds it automatically to any depth of fuel bed. 
2—Burns the Fuel—burns it thoroughly without forming clinker, 
without stopping to clean fires, etc.—in short, burns it auto- 
matically. 
3—Discharges the Ash—automatically and continuously. 


4—Automatically cleans the air spaces of the Grate Surface— 
insures proper air supply. 


It does all this in one continuous operation—truly 
the nearest approach to entirely automatic firing! 

The 92 page Green Book, PROGRESSIVE COMBUS- 
TION takes up the advantages of automatic operation in 
detail. It also contains a quantity of useful firing facts. 
Write for your copy to Dept. A (on business stationery). 


Driving engine requires but 30 Ib. steam per hr. for the 
largest stoher—no cthcr steam consuming cuxiliaries— 
all efficiency figures quoted are net. 
No clinker—least attendant labor. 


"Ky ype for Clinkering 


Two hundred per cent 
of rating  continu- 
ously with Iowa coal 
containing 25% ash is 
the record of the Citi- 
zens Gas and Electric 
Co. of Waterloo, Ia., a 
Green - fired _ plant. 
There is no stopping to 
clean fires so the com- 
plete automatism of 
Green Stokers results 
in a big decrease in 
labor costs. 


Completely Automatic Firing 


35 


26 = 
Discharges 
the A 
pry 
rs 
4 
i 
a 
( 
Type for Coking Coals 


Vol. 51, No. 25 


What exces 
and maintenanc 


——_—__ Because the steam nozzle controls the steam con- 
j \ sumption and determines the ultimate service life 
of a system, careful attention must be accorded 
its design, its facility and insurance of prompt 
renewal. It will become worn by the steam 
passing through it; worn in a short time with 
| high moisture steam. With any great enlarge- 

ment of this nozzle diameter steam consumption 
is increased very appreciably. 


| 


», y To refer to a concrete case a quarter inch nozzle 
iia NG which has worn %% inch of metal on its radius, 


\% inch on its diameter has increased its area by 
300°7, thereby quadrupling its steam consump- 
tion. 


This increased steam consumption is serious but 
not the worst effect, as this can be immediateiy 
remedied by substituting a new nozzle. But due 
to the large volume of steam and the increased 
velocity of ash through the system an extremel) 
vicious scouring and abrasive wear results. This 
shortens the life of both pipe and elbows. High 
maintenance costs eventually follow continued 
excessive steam consumption. 


36 Buying—P O W E R—Section 
iva 
SBS 
| 
WOLFE 
abe ip 


25 June 29, 1920 Buying—P O W E R—Section 


Steam consumpt 
acgosts? The new 
full 


The solution of the steam nozzle problem is not 
complicated when well understood. It consists 


and in providing a nozzle which will automatically 
ail throw the system out of service when steam con- 
eae sumption exceeds a predetermined amount. Then, 
pal and only then, can steam consumption and main- 
one tenance remain at a low figure. 
large- These two long striven for results are secured 
aption and guaranteed by the newly developed Green 
Signal Nozzle. This and many other elements 
a new in — jet design are fully explained in 
wiles the new “S-J” Ash Conveyor Book. Write for 
ont your copy to Dept. A. 
sump- 


[Write Dept 


it due fi Or 


reased 


enh our copy 


This 
High 


tinued 
Green Engineering Company 


40 Kennedy Ave., East Chicago, Indiana 


Steam Jet 
Conveyor 
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Furnace fYrches 
It Can Be Done— 


Yes sir—your fire brick linings can be built to give long 
enduring service without shutting down for repairs— 
even if you are driving your boilers above 300% rating 
during the peaks—by building your furnace settings 
with HOTT-PATCH Furnace Cement. 


Patented Jan. 13, 1920 


Clinkers Wont Stick 


Not a clinker will bother you because the chemical com- 
position of HOTT-PATCH will tolerate no clinker forma- 
tion. This is positive and guaranteed by us in full. 


Excess air and gas leakage are eliminated by the glazed 
protective coating of MHott-Patch applied to. the lining 
surface. ‘The settings are made positively tight. 


HOTT-PATCH should be used for baffle, door arches, 
bridge wall banking and for molding special blocks and 
chapes for furnace walls. 

To prove its worth for any and all furnace conditions we 
will ship HOTT-PATCH on approval with freight prepaid 
east of the Mississippi River and as far south as Atlanta, 
Ga. If it doesn’t do all we claim—the expense is ours. 


Write for full particulars now. 


THE S. OBERMAYER CO., 


2833 Smallman St., Pittsburgh, Pa. 


FACTORIES: Chicago, Cincinnati, Rillton, Pa. 
WAREHOUSES: St. Louis, Pittsburgh, Denver, Los Angeles 
OFFICES: Philadelphia, Milwaukee, Detroit 
New York: Room 1906, 303 Fifth Ave. 


| 
= | | 
an 
{87 


June 29, 1920 


Buying—P O W E R—Section 


‘a 


Let the Republic be Your Guide 


It is a recognized fact that without some form of guide 
there is a natural tendency for the fireman, at any time 
more steam is wanted, to force those boilers which are 
already doing the greatest amount of work. 


The Republic System however affords a positive and 
direct indication as to which fires need attention. The 
momentary output of each boiler is shown on the In- 
dicating instruments which are placed on the boiler 
plant. 


The total output of each individual boiler is shown on 
the integrating instruments and the daily record of both 
cutput and consumption is recorded on the recording 
instruments—these may be grouped on a central board 
at any convenient point—only possible in the Republic 
System—the only electrically operated flow meter. 


Your copy of the bulletin gives the details. Write for it. 


General Offices and Factory 


REPUBLIC FLOW METERS CO. 
565 Washington Blvd., Chicago 


FACTORY BRANCHES 


New York Philadelphia Boston Pittsburgh Detroit Atlanta 
Republic Flow Meters Co. of Canada, Ltd., Toronto, Ont. 
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Feed. Water 


Regulators 


Their use means increased boiler economy by the 
automatic control of the feed input to maintain the 
required steam delivery with more constant working 
of the furnace. 


On steady load the feed equals the evaporation 
and a constant water level is carried. 


On variable load, the “S-C”’ Regulators vary the 
level to maintain the most efficient height of water 
for each change in load. They drop the water level 
when a peak comes on to permit the immediate fur- 
nace output to:make more steam because of the de- 
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For Boiler 
Efficiency 


creased demand upon it for heating water. When 
the load changes to light, they raise the water level 
and store the furnace heat which is no longer neces- 
sary to keep up the high steam production, in the 
water, instead of permitting it to pass up the stack. 


This stored heat is then utilized when the load in- 


creases and will assist the boilers in making steam. 


Easily installed on any boiler, but each installation 
is the result of a careful engineering study of the 
plant conditions and not a mere adaption of a stand- 
ard regulator taken from stock. 


Ask us to give full details. 
Write for Bulletin No. 70. 


The “S-C” Regulator Mfg. Company 


Age 


THE LARGEST FEED WATER REGULATOR MFC CO 


Feed Water Regulation Engineers 
Fostoria, Ohio 
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ACOISTERCO 


The service of pump valves depends:upon the compounds as well as the con- 
sistency and cure of the valves. The compounds used in Garlock pump valves have 
been established after years of trial in actual service and under the most severe 
conditions. Pump valves should always be used for the purposes for which they 
are intended. The following are a few of our leading styles and grades of valves: 


Style No. 139—For medium pressure cold water 
“ 175—For high pressure cold water 
182—For warm or greasy water 
“ 108—For hot water 
“ 105—For boiling water 
154—For air compressors and condensers 
We guarantee our pump valves to give satisfactory service when used under 


conditions for which they are intended. 


THE GARLOCK PACKING COMPANY 
Palmyra, New York 


BRANCH OFFICES: 


New York Boston Denver Detroit _ 
Chicago Cleveland New Orleans Cirf¢irinati 
Philadelphia San Francisco Birmingham _ Baltimore 
St. Louis Pittsburgh .- Salt Lake City Seattle % 


AEGISTEREO 


Buffalo Kansas City Milwaukee Portland, Ore. 
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Sectional view of Kennedy 
“Newtype” Fire Hydrant, show- 
ing how water pressure keeps 
the valve tight. Also, showing 
the anti-freezing feature and 
avoidance of pockets, explained 
in special bulletin, sent on 
request. 
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A collision, a runaway horse, an automobile beyond control, 
a careless driver—we read every day of accidents that are liable 
to, and very often do, cause the breaking off.of fire hydrant tops. 
Their exposed positions render them particularly subject to such 
mishaps, which, unless properly provided against, cause loss of 
water, property damage and even danger to life. 


The Kennedy “Newtype” Fire Hydrant is designed to auto- 
matically and effectively prevent loss of water and consequent 
damage due to flooding or breaking. In closing, the inlet valve 
operates in the same direction as pressure from the main, so 
that when closed, the water pressure aids the action of the stem 
in keeping the valve tight. Should tension on the valve stem 
be suddenly relaxed, therefore, as in the event of the accidental 
smashing of the upper part of the hydrant, the water pressure 
alone automatically maintains the valve in closed position. 


THE 


BRANCH OFFICES: New York, 95 John Street: Boston. 47 India Street; 
Chicago, 204-8 North Jefferson Street; San Francisco, 23-25 Minna Street. 


EXPORT OFFICE: 95 John Street, New York. 
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SALES OFFICES: Philadelphia, Continental Hotel Bldg.; Kansas City, 208 


Mutual Bldg.; Salt Lake City, 502 Dooly Bidg.; Seattle, L. C. Smith Bldg.;: 
Portland. Ore.. Railway Exchange Bldg.; El Paso, 704 Two Republics Bldg.; 
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will happen— 


that’s why it pays to get 
KENNEDY Hydrants— 


They’re flood-proof even when broken 


Furthermore, this advantage is secured without special 
mechanism in the ‘““Newtype” Fire Hydrant so that even 
after a long period of inaction its operation is assured. 


This flood-proof feature is only a single one of the 
many special characteristics of the Kennedy “Newtype” 
Fire Hydrant. Its construction also eliminates danger of 


breakage from freezing, permits easy inspection and _ re- 
moval of internal working parts without in any way 
disturbing the standpipe, digging up the street or dis- 
connecting. the main, and assures low service cost by 
simplicity, interchangeability and high quality. Our 
Hydrant Bulletin fully explains these features. Send 
for it. 


Have you the general Kennedy Catalog? 


Winnipeg, Chamber of Commerce Bidg. 
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Here’s the Vise, Boys, that holds the 
pipe still. It centers automatically 


You just lay the pipe up against the dies and turn the wheel 
at the top of the machine. These screws on the side are 
made so that the top jaw lowers and the bottom jaw rises 
just enough to grip the pipe plumb in the center of the die- 
head. So, you see, the threading or cutting is bound to be 
perfect — it can’t be anything else. 


Then, holding the pipe still, with the dies just riding around 
and the die head sliding back as the thread is cut, takes a 
heap of strain off the dies. In other machines where the 
pipe is turned, it’s just about impossible to put a thread on 
anything but a straight piece of pipe, and a lot more power 
is needed. But with this Forbes’ Pipe Threading and Cut- 
ting Machine you can thread and cut straight or bent pipe 
or assembled pieces. 


There is a Forbes’ to suit your pipe thread- 
ing and cutting requirements. Made in 
sizes to handle pipe from one-quarter to 15 
inches in diameter, and for hand, belt or 
motor drive, with or without cast iron base. 
Write for the details, stating the approxi- 
mate pipe sizes you handle, and the power 
available. 


CURTIS & CURTIS CO. 


302 Garden Street, Bridgeport, Conn. 


Foreign Agencies: 
Anderson, Meyer & Co., Ltd., of China, Shanghai, China. 
Horne Company, Ltd., Tokyo, Japan. Aktiebolaget Sigfr. 
Anderson & Co., Malmo, Goteborg, Scandinavia and Stock- 
n. 
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NO QUIVERING 
OF THE POINTER 


Correct gage readings are easily noted on the 


Crosby 


Improved Pressure Gage 
Patented 


A high quality instrument that is made for accuracy 
under modern plant conditions. 

The design was developed from the original Crosby 
invention which included the use of two heavy 
Bourdon tube springs to operate the pointer. 
Mounted in a strong and finely finished casing. 
“The Crosby Gage” stamped on the dial is for your 
protection. Accept no gage without it. 


Crosby 


Pressure Recorders 
Patented 


furnish accurate continuous records of the pressure 
during the entire day or week. Any abnormal rise 
or drop in pressure during this time is clearly shown. 
A study of the charts by the engineer will serve as a 
dependable guide in maintaining correct pressures in 
the different parts of the piping system. 


If interested in either of these pressure instruments, be 
sure to write the nearest office. 


Crosby Pressure Recorder 


Crosby Steam Gage & Valve Company 


New York 


San Francisco Chicago London 
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05 Share “Steel Mixture” has: oceupied its “high place in the’ of 
‘engineers. The passing, years only add ‘to its fame. More than 8, 000° Pee 


plants now standardize on “Steel Mixture.” 


Economy is more than ever before the watchword, and “Steel Mixture” is great pro- 


motor of thrift. It is an extremely tough. material, durable, and ‘Possesses extraordinary 
heat-resisting, qualities. 


“Steel Mixture” will not shrink or form ieoadks for clinker meatus Clinkers can- 
not adhere readily to its smooth surface. 


‘ 


“Steel Mixture” lasts so lon, in service os repair bills and furnace shutdowns are 
practically unknown.. 


“Steel Mixture” is shipped ready to pa in place. We ft each furnace 
in our own plant before shipment is made. 


“Steel Mixture” is made for Furnace Linings, Boiler Dose Augua Back 
Arches, Furnace Roof Arches and Blow-off Pipe type 
or make of boiler furnace. 


Let usiknow your requirements and we pladly estimates. 
You should have our Booklet Now wii for. your 


free’ 


Company 
Troy, New York 


Boston 


Detroit 
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One of the two Bailey Meter Control Panels 
guiding the operation of the eight 528 h.p. 
boilers at the L Street Station of the Edison 
Electric Illuminating Co. of Boston. Bailey 
Boiler Meters are also installed on the four 
1232 h.p. boilers at this plant. 


The Big Fellows 
Are Wise— 


The big Central Stations were among the first to realize 
that interesting the firemen in their work would pay hand- 
some dividends in the shape of coal saved. 


BAILEY 
Boiler Meters. 


are installed where the firemen can” see all: 
time. 

They record the true relation between the coal and air 
supply to the furnace and plainly show.the men what 
adjustments to either are required to maintain high oper- 

ating efficiency. 

To the engineer the charts show the performance of the 
individual boilers and tell when a boiler requires cleaning 
or inspection for leaky tubes or broken baffles. He can 
check the work of the firemen at all times. 

Do you wonder why Bailey Boiler Meters have saved 
coal in both the big stoker fired central stations and in 
hand fired factory plants? 


Ask us for details. Write for Bulletin 41 


wae | Bailey Meter Company 
ee) 2011 E. 46th St., Cleveland, Ohio 
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Your Truck Is Just As 
Efficient As Its Lubricant 


The man who asks, “How efficient are my trucks?” 
had better ask “How well lubricated are my trucks?” 
For, after all, good lubrication is the basis of suc- 


Wes) cessful machine operation—the big reason for the 
eee efficiency, or lack of efficiency, of any iecuaniee or 
transportation unit. 
ae Big truck users throughout America are proving 
cs ae every day that Keystone Grease means more power 
to the motor truck—increased earning capacity, 
yaar longer life and lower upkeep. 
ey Write today for a free copy of our special booklets 
q ae i “More Power to the Motor Truck” and the “A B C 
of Automobile Lubrication.” 
KEYSTONE LUBRICATING CO. 
New York Executive Office and Works 
PHILADELPHIA, PA San Francisco 
mi Established 1884 
Reg. U.S. Pat. Off. Continental European Offices: Marseilles, France 
India: Calcutta, Bombay Italy: Turin Egypt: Cairo 
GRE S Norway: Christiania Jamaica: Kingston 
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A STOKER— 


a Complete System 
of Combustion 


Continued on next three pages 
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“If I try to force those boilers 
much above rating, my men quit on 
me,” said the Chief Engineer in the 
Detroit Sulphite Pulp & Paper Co. 
plant, pointing to one end of his 
boiler aisle. The boilers at which his 
finger levelled were equipped with 
mechanical stokers. 


*‘Why so?”’ asked a visitor. 


“Because the firemen have so 
much poking and shoving to do,”’ he 
answered. ‘“‘Now with these stok- 
ers,’ he turned to the boilers near at 
hand equipped with Taylor Stokers, 
“even if the boilers are forced to 
300% of rating, the firemen’s work 


isn’t increased in the slightest.” 
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Sticking. Which? 


Operating men know that equipment with 
mechanical stokers is not necessarily a guar- 
antee that the labor problem is solved. There 
are stokers and stokers. Some stokers re- 
quire almost as much labor as hand-firing. 


When the Taylor Stokers went into this 
Detroit plant, for instance, certain firemen 
who had been on the job with the other stokers 
persisted in throwing open the observation 
doors on the Taylor Stokers and poking and 
shoving the fire, thus exposing the tuyere 
plates which the Taylor System automatically 
keeps blanketed with green coal. These fire- 
men thought that poking and barring was a 


necessary adjunct of mechanical stoking. 
“T thought I’d have to put padlocks on those 
observation doors,” the Chief said. ‘‘But 
finally we persuaded the firemen that the 
Taylor Stokers are made to be let alone.”’ 


This plant consists of eight 258 h.p. units. 
Four of these are now fired by Taylor Stokers. 


Because of the labor advantage which the 
Chief refers to, and because Taylor Stokers 
will operate the boilers at greater capacity on 
poor coal than the other stokers will operate 
them on good coal, the four remaining boilers 
will shortly be equipped with Taylor Stokers 
also. 


really solves the labor problem. One man easily cares for from 5,000 to 10,000 h.p. equipped 


with Taylor Stokers, and has no strenuous job, either. 


It is a job calling on his intelligence in- 


stead of his muscle—a job that appeals to a man—a job he likes to stick to. 


The Taylor Stoker solves the coal problem. 


It is first in coal-burning efficiency. 


The Taylor Stoker solves the capacity problem, and the variable load problem. Ask the 
responsible men in any Taylor-Stokered plant what the Taylor has done in these respects. Ask 


them also their opinion of Taylor Stoker service. 


Send today for the booklet, ““Today’s Problems and the Taylor Stoker.” 


American Engineering Co., Philadelphia, Pa. 
The Taylor Stoker Co., Ltd., Toronto, Canada 
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These, too, are Taylor-Stokered 


American Smelting & Refining Co. 

Arlington Mills 

Atlantic City Electric Co. 

Atlantic Sugar Refineries, 
St. Johns, N. B. 

Atlas Cement Co. 

Baltimore Copper Smelting & Roll- 
ing Co. 

Boston Elevated Railway Co. 

J. G. Brill Co. 

Brooklyn Edison Co. 

Champion Fibre Co. 

Chickasaw Shipbldg. Co. 

Columbia Chemical Co. 

Cuban American Sugar Co. 

Cumberland Edison Co. 

Everett Mills 

Globe Soap Co. 

John Hopkins University 

Inland Steel Co. 

Iowa Railway & Light Co. 

Louisville Cement Co. 


Luken Steel Co. 

Michigan Alkali Co. 

National Lead Co. 

National Tube Co. 

Oxford Paper Co. 

Pennsylvania Shipbldg. Co. 
Philadelphia Rubber Works 
Pittsburgh Plate Glass Co. 
Potomac Electric Power Co. 

Ray Consolidated Copper Co. 
Republic Iron & Steel Co. 
Riverside & Dan River Cotton Co. 
Standard Steel Car Co. 

State, War & Navy Bldg. 
Tennessee Coal, Iron & R. R. Co. 
Union Bag & Paper Co. 

United Illuminating Co. 

U. S. Coal & Coke Co. 

U. S. National Museum 

U. S. Steel Corporation 
Wardlow-Thomas Paper Co. 
Wilmington & Phila. Traction Co. 


American Engineering Company 


Philadelphia, Pa. 
Taylor Stoker Co., Ltd., Toronto, Canada 


4 
ae 
| 
4 
pe 
in 
| 
" 
20 
co 
4 


June 29, 1920 


Over 32 years ago— 


when the plant of the Hellwig Silk Dyeing Co., in 
Philadelphia was erected Jenkins Valves were installed 
on the intake and exhaust lines of the fire pump. They 
have seen service daily over the entire period and today 
are as dependable and active as ever. 


Trouble-free, emergency-responding fire pump equip- 
ment is essential. Dependability must be carried to 
every point—for their known reliability Jenkins Valves 
were choosen. 


The valves illustrated are Jenkins Standard Iron Body 
Valves, a 6-in. angle and 5-in. globe type—fitted with 
Jenkins renewable discs. These discs take up the wear 
and the valves are practically as good as new today. 


Jenkins Valves are made in types and sizes to meet all 
requirements of power plant, plumbing and heating 
service. The genuine are known by the name and 
Jenkins “Diamond Mark.” Supply houses everywhere 
can serve you. 


JENKINS BROS. 


New York Philadelphia 
St. Louis San Francisco London 
Chicago Pittsburgh Havana 
Boston Washington 
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“She runs slack—without a slip” 


Belts that are run tight to prevent slipping are working under a tension 
that overloads the bearings, shafting, engine, and the belts themselves 
with a dead drag of friction. They demand excess fuel and lubrication 


to get the desired transmission power, and constant attention to remedy 


the belt trouble that develops. 


The strain of tight running stretches the belt and destroys its elasticity. 
Further, even if a belt is tightened until the bearings run hot the relief 
from slip can be only temporary. Each subsequent tightening puts the 


belt into worse condition. 


This old manner of belt management has been replaced by 


Cling-Surface 
Belt Preservative 


The New-Day Way for treating belts. 


Cling- Surface stops belt slippage immediately—and per- 
manently. It will allow you to run your belts slack, uti- 
lize the power formerly wasted and thus increase the out- 
put of your machines. 


It will make and keep your belts (and ropes) mellow, 
flexible, water- proofed and durable. It makes them last 
longer, because it is a clean nzutral preservative and 
lubricating food, It contains not a trace of rosin, we 
guarantee that. 


We also guarantee that consistent systematic treatment with 


Cling-Surface Company 


1049 Niagara Street, Buffalo, N. Y. 


Clip and 


Cling-Surface will produce all these results in your belts and in : 

your plant. To prove it we will send you a 50 Ib. can abso- mail NOW. 
lutely free of charge. If within 60 days you are not completely 
satisfied with results you may return the remainder at our 
expense. 


“Savac”’—“Save 
a Cable” with a 
real preserva- 
tive which stays 
put. Ask for 
details. 
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There’s Webster 


When properly designed and adapted to the veloped the experience and knowledge neces- 


particular conditions in a given plant, an open sary to assure greatest benefits under any re- 

feed water heater will heat the water to within quired plant conditions. 

2 to 5 degrees of the temperature of the exhaust 

steam, saving about | per cent of the fuel for From the many special types and designs 

every eleven degrees the water is raised in tem- which more than 6000 installations have 

perature and purifying the water as well. proven to be highly efficient, the following are 
In our thirty-two years of leadership as the found to be particularly suitable for most 

pioneer builders of the “no thoroughfare” power plant, industrial and heating system re- 

type of open feed-water heaters we have de- quirements. 


Which class fits your plant? 


Type EB is the standard rectangular pattern 
for capacity of 300 to 12,000 h.p., combining 
with the heating function an efficient oil sepa- 
rator, filter and liberal storage capacity. For 
use in industries where there are intermittent 
demands for large quantities of hot water, this 
heater is modified by addition of much larger 
storage capacity at the bottom. 


4 3 
a 


Type EBH is exactly the same as the EB, ex- 
cept that the plates are thickened and strength- 
ened for higher back pressures—as, for instance, 
in a paper mill using higher pressure exhaust 
steam for drying purposes. 


Twin heater units connected to a common ex- 
haust main are recommended for large plants 
and for those operated continuously. This 
arrangement avoids piping and control compli- 
cations and permits one heater to be taken out of 
service for cleaning while the other remains in 
use. The twin arrangement also forms an easy 
method of increasing capacity by the addition 
of the second heater after the first has become 
too small for plant needs. 


Type EF Heater 
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Type EF is for smaller capacities, 50 to 350 
h.p., and is similar to Type EB, except that the 
shell is a one-piece casting and is supported by a 
framework made from pipe and fittings. Type 
EG is the same heater modified for power serv- 
ice only. 


Type ED is of horizontal cylindrical form, 
for 500 to 15,000 h.p. It contains all the essen- 
tial features of the rectangular types, but has 
extra large storage capacity, for receiving re- 
turns from heating or drying system, hot well, 
etc., and is particularly desirable also where 
there is less headroom than required for a rec- 
tangular heater. 


The preference cut-out.type is a further devel- 
opment of our EB, ED, EF and EG types 
through the substitution of an extra large three- 
way oil separator, by means of which all the ex- 
haust steam, not merely that going to the heater, 
is purified from oil. The heater automatically 
takes what steam it needs, while the rest passes to 
heating system or to atmosphere. A cut-out 
valve between the oil separator and the heater 
permits isolation of the heater for cleaning, etc., 
without disturbing the flow of steam through the 
separator. This type is particularly desirable 
where part of the engine exhaust goes to the heat- 
ing system. 


The Webster engineering staff is always ready 
to co-operate with reliable advice in assuring the 
selection of an exactly suitable feed-water heater. 


This service is freely available through our 
thirty branch offices in all parts of the country. 
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Offtces ant Works — Camden, it. 


Branch offices and representatives in all large cities 


Preference Cut-Out Type Heater 


Exact figures of savings which are effected in year- 
after-year use of Webster Feed Water Heaters and the 
details of construction which assure low maintenance 
cost and high efficiency are given in our two bulletins 
100-1 and 102. They include information of interest 
and practical advantage to every power plant engineer 
and point the way to material savings in fuel. Send 
for both. 
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n the Heart of the 
Power Plant of the 
Famous WILLARD 
Storage Battery Fac- 
tory are 


New York City...... 
Pittsburgh, Pa...... 
Cincinnati, Ohio. ... 
Cleveland, Ohio 


...919 Newhouse Bldg. H 
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HE Willard Storage Battery is known through- 

out the world. The announcement then that 
The Willard Storage Battery Company has stand- 
ardized on DETRICK FLAT SUSPENDED 
ARCHES will not come as a surprise to more than 
4,000 other nationally known manufacturers who 
are using them. 


Back of any manufactured product that is nation- 
ally recognized there is a modern plant. 


In the heart of that modern plant you will usually find Detrick 
installations, because they have been tried and proven. ‘Their 
faith in the Detrick Arch is your assurance that Detrick is the 
safe arch. You need the Detrick Catalog. 


Get in touch with any of these Detrick Sales Offices. They will 
assist you in solving your Arch problems. 


M. H. DETRICK COMPANY 
549 W. Washington St., Chicago 


St. Houston, Texas...... Houston Land & Trust 

000 Fricks Avenue First National Bank 

Union Trust Bldg. Seattic. 307 L. C. Smith 

..915 National City Bldg. San Francisco, Calif....... -.007 New Call 

1 ..901 Marquette Bldg. Atlanta, Ga......829 Trust Co. of Georgia 

Milwaukee, Wis........... -..--620 Wells Bldg. 410 Moffat 
BE. Indianapolis, Ind...... 305 Merchants Bank Bids. 
Pa Montreal, Canada........ St. Nicholas St. 
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In the Muhlenberg 
Hospital, Plainfield, 
New Jersey 


ugh- 

that 

and- 

JED 

than 

who 

ion- Steam Jet Ash Conveyor more than this rec- 

ord of actual performance. 

rick 

heir W : ° ° Mr. Smith’s letter is one of many in our files 

the orking Most Satisfactorily expressing this same satisfaction. 

wi Mr, Smith, Superintendent of the Muhlen- — One reason for this widespread endorsement, 
berg Hospital in Plainfield, N. J., writes: in addition to the correctness in design of the 
“Our ash conveyor is working most satisfac-  COMYCYOT; of = 
ing hardly anything to indicate that it had stall 1 

Blue. been used, although this apparatus has been ‘th h Th 

In service constantly since last Fall.” 

Bile. , at all times at the service of anyone interested 

Bide. We can think of nothing we could say that in such equipment. For quick action, write 


= St. would show the worth of the Detrick-Hagan the nearest office. See opposite page. 
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Machinery 


The mark of a good watch is its jewels, the mark of a good 
machine its bearings. 


PROMET, The Heat-Treated Bearing Metal, possesses un- 
equalled bearing properties combined with unequalled lubricating 
properties. In addition to these it has other unique qualities 
which, in themselves, make PROMET essential in every ma- 


chine in every plant. 


If you are interested in a metal which has broken all records 
for bearing service in every kind of machinery, write TODAY 


for the PROMET book, “The Restoration of a Lost Art.” 


BRANCH OFFICES ye \ BRANCH OFFICES 
Birmingham, Ala. ; Dallas, Tex. 
Boston, Mass. ) New Orleans, La. 


Buffalo, N. Y. New York City 
Chicago, Ill. THE HEAT-TREATED BEARING METAL Oakland, Calif. 
Cleveland, O. Pittsburgh, Pa. 


The American Crucible Products Company 
Elyria, Ohio 
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MULTI-SCREEN 


Feed Water Filter and Grease Extractor 


VERY FENGINEER KNOWS 
there is oil in the hot return water 
—and he also knows that it will gum 
up the boiler’s heating surface unless 
it is removed from the water before it 
enters the boiler. 


If oil is permitted to enter the boiler 
along with the feed water—boiler eff- 
ciency will not only be materially de- 
creased, but sooner or later costly re- 
pairs and shut-downs will become 


necessary. 


The REILLY will remove ALL oil 
from the water and insure against such 
wasteful expenditure. 


Money is too valuable to deliberately 
waste, even the smallest fraction of one 
per cent. Every measure cf precau- 
tion should be taken against waste of 
ANY kind. The filtering medium of 
the REILLY is terry cloth mounted 
on specially designed wire screens so 
arranged that every particle of water 
passes through a single thickness of 
cloth only. 


As the area of the filtering surface is 
500 times the area of the water inlet 
pipe, the resulting velocity of filtration 
through the cloth is slow and efficient 
and freedom from oil in the boilers is 
assured. 


Write for Bulletin 610. 


The Griscom-Russell Co. 


2116 West Street Building, New York 


Boston Pittsburgh 


Philadelphia 


Chicago 


San Francisco 


“Keeps the Oil Out Boilers” 


57 a 
6 
= 
| 
is) 


58 Buying—P O W E R—Section Vol. 51, No. 26 


Trimo Pipe Wrench 


Trimo Chain Wrench 


The Word Trimo 


stands for good tools made by the Trimont Mfg. 
Co., which are the following: 


The Trimo Pipe Wrench 

The Trimo Chain Pipe Wrench 
The Trimo Monkey Wrench 
The Trimo Pipe Cutter (Hand). 


The four good points that make Trimo Pipe 
Wrenches superior are the Spiral Spring always 
in place—Steel Frames that will not break— 
Nut Guards that protect adjustment nut—and 
the Inserted Jaw in handle that can be replaced 
when worn—Save Money and buy Trimo goods, 
made by 


TRIMONT MFG. COMPANY 


ROXBURY, MASS., U. S. A. 
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Smooth-On Instruction Book No. 16 describes the 
many Power House and Boiler Room repairs that can 
be made with Smooth-On Iron Cements. 


Repairs that actually have been made are described by 
the Engineers that did the work, consequently the book 
is thoroughly authoritative. 


A leak in any flange or screw thread joint can be re- 
paired in a few minutes with Smooth-On Iron Cement, 
and an open, gaping crack is almost as easily fixed. 


And when repaired with Smooth-On Iron Cement the 
repairs are permanent. No further attention is re- 


The Smooth-Oa Instruction Book 
tells the whole story. It shows you 
how many Power Plant Engineers 
have saved hundreds and even thou- 
sands of dollars in their departments. 
How they have restored to peak load 
capacity, parts that seemed ready for 
the scrap heap. 


Many of the repairs that are described 
might occur in your Engine Room 
any day. 


Will you fill out the coupon? 
The book is free, of course. 


SMOOTH-ON MFG. 
COMPANY 


Established 1895 


570 Communipaw Ave. 
Jersey City, N. J., 


Chicago Office: 
221 St. 
San Francisco Office: 

56 Sacramento St. 


We have two valuable books for Free Se h C. 
Distribution. Send Postal or use Coupon nd t e oupon 
Smooth-On Instruction Book No. 16 with 

144 pages of Power Plant data. Smooth-On 

Instruction Book No. 7 should be in the 

hands of every man with ‘dusting’? and 
“damp-proofing’’ problems to solve. 


; Smooth-on Mfg. Co., Jersey City, N. J. 
SMOOTH-ON MFG. CO. 
Established 1895 
670-574 COMMUNIPAW AVENUE ) Smooth-On Instruction Book No. 7. 
JERSEY CITY, N. J., U.S.A. 


8 th-On 8 pectalties Aco Sold by Supply ) Smooth-On Instruction Book No. 16. 
Houses. 


Gentlemen: 
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BURT 


EXHAUST HEADS 


The extreme simplicity of design ensures quick condensa- 
tion and equally rapid clearance. 


The steam is immediately and continuously brought into 
contact with the cold air. The condensate falls through 
copper pipes back to the return. There are no ledges or 
pockets to hold moisture or retard condensation. 


The solid construction and lasting qualities of the BURT 
body are solid reasons for everlasting confidence when 
ordering Exhaust Heads in specifying—‘BURT.” 


THE BURT MANUFACTURING CO. 


232 Main St., Akron, Ohio, U.S. A. 


Largest Manufacturers of Oil Filters in the World 


Send for the Burt 


It has 128 


We carry a complete 


pages of facts about 
the Burt Co. products. 
Printed at a cost of 49 
cents to us—our gift 
to you for a postal 
card, 


stock of Oil Filters 
and Ventilators as 
well as Exhaust Heads, 
and thus are in a post- 
tion to make immediate 
delivery. 
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HOW YOU SPOT 
LEAKS? 


What percentage of the heat of the coal do you get into the steam; that is, what part of the 
usable heat value of the coal is doing work in converting water into steam—whether your 
coal is good or poor? 


B.t.u.’s, like pigs, have a perverse way of being able to find every way except where they 
are wanted to go. 


A large percentage may drop through the meee into the ashpit, in the form of 
unconsumed carbon. 


Another conting*nt goes to heat up the air that leaks through cracks and por- 
osities in the boiler setting. 


A larg> percentage carrom off from the scale and soot on the tubes and stay with 
the crowd that escapes in the flue gases. Still others jump the fence entirely, and 
depart as radiation. 


Are you sure that you get all the B.t.u.’s you contract for—that they are actually in the 
coal when you buy it?—that they are capable of being gotten out by your equipment? 
And are your boiler room men keen and watchful about rounding up all B.t.u.’s possible? 


COCHRANE 
METERING HEATER 


A Cochrane Metering Heater (Combined Open Feed Water Heater and Hot Water Meter) 
or a Cochrane Independent Pte will tell you all this. 


The Cochrane Metering Heater is also efficient in garnering B.t.u.’s. By endlie all the 
boiler feed up to 210° F. it can save 12 to 159% on the coal cella. 

The Cochrane Metering Heater and the Cochrane Independent Meter when installed 
according to our patents, meter waier at 212° F., or hotter, according to the back pressure, 
without escape of vapor or loss of B.t.u.’s, unaffected by the intermittent action of recipro- 
cating pumps. 


Would you like to confer with one of our B.t.u. experts, a man who is adept at increasing 
the crop of B.t.u.’s and dec creasing§the coal bill? His services are at your disposal, by cor- 
respondence or personal interview. Fill out coupon for our book on ‘‘Hot Water Meters 
and Their Practical Application.”’ 


H. S. B. W..COCHRANE CORP’N 


Formerly 


HARRISON SAFETY BOILER WORKS 
17th and Clearfield Sts., Philadelphia, Pa. 


H. S. B. W.-COCHRANE CORPORATION 
17th and Clearfield Streets, Philadelphia, Pa. 


Please send me your publication, “Hot Water Meters and Their 
Practical Application.” 


Name 


81 a 
2 

is 

ih 

79 

3 


Buying—P O W E R—Section 


Vol. 51, No. 2¢ 


AIR COMPRESSOR RELIABILITY 


Sc!livan “WG6,” Belted Compressor, 50-450 cu.ft. 


Bulletin 775-R 


Sullivan “WAG,” Steam-driven Compressor, 
120-450 cu. ft. Bulletin 775-P 


Sullivan ““WH6,”’ Two-Stage Belted Compressor. 
Bulletin 775-R 


Air Reliability 


is the important thing for you, 
whether you use 100 feet of air 
power per minute, or 10,000. 


In buying compressors you 
want—not a “cheap” machine, 
but one that you can depend on 
to run right and to run all the 
time—with greatest efficiency, 
with least power and attendance. 
These qualities are found to an 
unusual degree in these smaller 


Sullivan Air Compressors 


Splash lubrication, ‘Wafer,’ 
plate type inlet and outlet 
valves, water jackets on cylin- 
ders and heads, inlet valve un- 
loading device, liberal area of 
bearing surfaces, high standards 
in materials and construction—- 
are features of Sullivan small 
air compressors that secure to 
their owners steady, reliable, 
efficient air power service, year 
in and year out. 


The types shown here can be 
shipped from stock in a number 
of convenient sizes. 


Ask for prices. 


Algiers Cleveland Joplin, Mo. 


Sullivan Machinery Company 
122 S. Michigan Ave., Chicago 


Nelson, B. C. 


St. Louis Tokyo 


Boston Dallas Juneau New York San Francisco Toronto 
Butte Denver Knoxville Paris. France Santiago, Chile Tunis 
Caleutta Duluth London Pittsburgh Salt Lake City Turin, Italy 
Christiania El Paso Havana Spokane Sydney, N. S. W Vancouver 


- Wallace, Idaho 
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Keep All Cool 


To have your engines, motors, pumps, generators, compressors, line 
shafting and all other special machines in your plant give efficient serv- 
ice, it is very necessary that all bearings run as cool as possible. A hot 
‘running bearing retards machine operation and increases friction load. 
There is always a chance of a hot bearing becoming seized and a seized 
bearing means a shut-down of machine or plant. To secure cool run- 
ning bearings, see that they are well lubricated and a good lubricant 
used at all times. 


ALBANY GREASE 


has been used by engineers for more than 50 years for the lubrication of all kinds 

and sizes of bearings. Albany Grease is a pure tallow compound possessing high 

lubricating qualities. It can be used successfully in both the spindle, compres- 
sion and absorption type of 
grease cup or bearing box. 
Albany Grease is made in 
seven different consistencies 
to meet varied bearing con- 
ditions. When the bearings 
run cool use Albany Grease 
No. 0 or No. 1. When the 
bearings run warm, use 
Albany Grease No. 2 or 
No. 3. For hot running 
bearings use Albany Grease 
Nos. X, XX or XXX. We 
will gladly send samples with- 
out cost to you for trial. 


Your Dealer Sells Albany Grease. 


ADAM COOK’S SONS 


708-10 Washington Street, New York 
ESTABLISHED 1868 
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How do you buy a steam trap? 


Db? you look for simple, sturdy con- 
struction? Sure you do—the simpler 
the better— because that means fewer, 
easier repairs, if any. 

Do you look for steady, reliable, uncom- 
plicated operation? Of course—if it doesn’t 
work you don’t want it. 

Do you look for a good record of results ac- 
complished for other users? Certainly—you 
want a trap with a.good reputation—one in 
which others feel confidence. 

All right. Now here’s the simplest steam 
trap made—and unequaled for rugged 
strength. It operates continuously and faith- 
fully—without any fussy mechanism to get 
out of order. And thousands in satisfactory 
service bear witness to its good repute. 


H. W. JOHNS-MANVILLE CO., New York City 
10 Factories Branches in 63 Large Cities 
For Canada, Canadian Johns-Manville Co., Ltd., Toronto 


The Johns-Manville Steam Trap— 


How it works 
It’s.a hollow copper ball that does the work. As 
water flows into the trap, the ball rolls up, exposing 
the outlet, and water is discharged. Any air 
that may be present is also drawn off. But when 
the water level falls, the ball rolls down with it and 
steam cannot pass the trap, 


Linings, Fire 
Prevention 
Products 


Jouns 
StRyice 
and its allied products 
JOHNS-MANVILLB 
‘Heat Insulations, High 
f= 
‘Temperature Cements, 
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1/16"=1/8" and more 


OT true? 
Yes, it’s an absolute fact when you com- 
pare ordinary rubber sheet packing with Seigelite. 


Suppose you’ve made up a joint with sixteenth 
inch flange to flange distance. What thickness 
rubber sheet did you use? Eighth inch, of course, 
and squeezed it down to a sixteenth. 


For the same job you could use sixteenth inch 
Seigelite and have a better, tighter joint in the 
bargain. You’d have a gasket that wouldn’t rip 
or squeeze out—that would far surpass rubber 
on water service—that could be used against 
gasoline, benzene and other solvents where 
rubber or rubber substitutes would absolutely 
fail. 


Give these facts a thought 
the next time you start 
to order rubber sheet—for 
water, oil or gasoline ser- 
vice—and change it to 
Seigelite, the thinner pack- 
ing for better service. 


Seigelite is dense but re- 
silientbeforeitis squeezed 
between flanges. 


MANVILLE 


SAVING MATERIALS 


Other Johns-Manville Power Plant 
Materials :— Asbestos and Magnesia Pipe 
and Boiler Insulations, to reduce radia- 
tion and heat loss from uninsulated heated 
surfaces in power plants, public institu- 
tions, private residences, etc.; Packings 
for engines, pump and valve rods and 


pipe joints, to prevent steam leakage and 
power loss; Steam Traps to collect con- 
densation without leakage of steam; Re- 
fractory Cements to lengthen the life of 
boiler settings and prevent setting leak- 
age; and many other power plant main- 
tenance materials. 
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In all weathers and at all times ; 
the navy is ready for anything “2 
anywhere. 


Tradition built up and strength built in 
are the forces behind the ships. 


Build “Continuous Service” 
Into Your Own Plant 


Your Uncle Sam permits the use of steel 
flanges and fittings ONLY in his ships, 


Reading Valve Fittings Co. 


Power Dept. 


Reading, Penna. 
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Exclusively 
stand the shocks 
wind and wave 


because there must be no break-downs in 
the navy service. 


Reading Open Hearth Steel 
am Flanges and Fittings 

will prevent break-downs in your service 
and insure you against the high cost of idle 
wheels. 

Steel for strength and lightness, steel for 
staying on the job—will anything else do 
for you? 


Write for catalog and any additional information. 
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There’s No Substitute 
For Quality 


That’s why there’s no substitute for Genuine EUREKA; 
the Packing that gives and takes to all rod conditions and 
relieves the Engineer of his Packing burden—EUREKA has 
been doing that for 35 years (for pressures under 125 Ibs.) 
Get EUREKA from your dealer or direct from us. 


EUREKA PACKING COMPANY 
76-77 Murray Street, New York City 


Vol. 51, No. 26 


Which? 


The Old Soft - 
Rubber 

Valves = 
For Your = 
Plant 
OR 


Valves 

QlvES 
If you are running your plant by obsolete 
methods; satisfied with make-shifts and 
second best equipment: content to lose out 


in the march of progress, the old soft 
rubber valve is good enough. 


Voorhees Rub-Steel Valve is the new way, 
the best way of obtaining real valve 
service. Jt cannot soften, dish or blow 
through the ports. The rigid ‘backbone’ 
of steel keeps it strong under all tempera- 
tures and pressures. The rubber seating 
surface gives it the necessary resiliency, 


Ask for free trial valve. 


Voorhees Rubber Mfg. 


Co. 
Voorhees Bldg., Jersey City, N. J. 


Save your oil—save your engine—save your machinery and 
save your money by writing today for our 200-page catalogue. 
It Contains Over 400 Illustrations and Practical Information 
on the Subject of Lubrication 


We are the only concern in the United States that manufactures oil filters. 
oiling systems, telescopic oilers and o ling devices exclusively. 


WM. W. NUGENT & CO. 
150-152 W. Superior St., 
Established 1897 


Chicago, Ill., U. S. A. 


BRO 
GRAB BUCKETS 


Wheeler Turbo Air Pump 


We build all kinds of Vacuum Pumps—rotative, 
steam-jet, Wheeler-Edwards and Turbo. 

Also Wheeler Condensers—all kinds—all sizes; 
Atmospheric Relief Valves; Centrifugal Pumps for 
all purposes; Cooling Towers, natural or forced draft; 
Evaporators, single or multiple effect; Seamless Brass 
and Copper Tubes for condensers, evaporators, 
reboilers, ete. 


Wheeler Condenser & Engrg. Co. 
Carteret, N. J. 


life 
For Direct-Connecied' BROWNHOIST Concrete Coal Bin 
Machinery Shafis and Coal Handling Machinery 
—* are used in all parts of the country. Write for catalog S, 
» SMITH & SERRELL, 17 Halsey St., Newark, N. J- | which shows how and where some of these installations are 
used. 
RIGID COUPLINGS ‘Yor Line Line Shafting The Brown Hoisting Machinery Company 
Seno FOR BULLETINS. Cleveland, Ohio 


“The BARNES ” 


LATHES 


9 in. to 13 in. swing 


Lathe 9 in. x 25 in., List $100.00 
No. 5Lathe,11linx 34 in., List $125.00 
Our 13 in. lathes made 5 to 10 fect long. send for lathe catalog 


W. F. & John Barnes Co., 990 Ruby Street, Rockford, II}. 


Saginaw Manufacturing Co. 
Saginaw, Mich., U. S. A. 
Manufacturers of 


Gilbert Wood Split Pulleys 


New York Branch, 88 Warren Street. 
Chicago Branch, 105-109 So. Jefferson Street. 
Sales Agencies in all Principal Cities. 
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How Often Do You 


Replace Your Condenser 


Tubes? 


Pitting and deterioration of condenser tubes 
can be stopped and all condenser troubles re- 
duced to a minimum by the use of “JOHN 
CRANE” Condenser Tube Rings. These 


rings perform two vital services :— 


1. They preserve the tube. 
2. They eliminate packing leaks. 


al For condenser tubes costing $10.00 each, a 
00 fr few cents per tube is certainly cheap insur- 

ance against replacement. Bonding tube and | 
io tube sheet with metal is the solution of all 
1 condenser economy. 


A special tool installs the rings rapidly, 


Crane Packing Company 


General Offices: 1801 Cuyler Avenue, Chicago 
New York: 1535 Park Row Bldg. Houston: 404 Scanlan Bldg. 


Canadian: Windsor, Ontario 
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—it’s the only 
word for the in- 
discriminate use 
of rotary cut- 
ting-off saws. 
The heaviest Starrett 
Hack Saw is but .065 in. 
thick. Compare its “kerf” 
with that of a half-inch 
rotary, often used for the 


There are special same work. Send for 


free copies of the Starrett 
You need Hack Saw Book and 


>. 77S WATERPROOF PROTECTIVE the Starrett Catalog No. a1 AG. 


Hack Saa: 
bo PRODUCTS Chart—sent THE L. S. STARRETT 
free on COMPANY 


f W ll Fl request. The World’s Greatest Toolmakers, 
or a S, oors, Hack Png 
ATHOL, MASS, 
Machinery 


For Walls—‘*R.I.W.” Liquid Konkerit voit Hack Saws 


(Patd.)—priming and finishing coats for 

damp-proofing stucco, concrete and masonry INUUOUUUNEOOENEUOvenenerceeseveceveceeaccevaeeeosracenseceeevcccceeevnccestvereocrenevasvaasestsntOAAAETTTEIUA 
walls above grade. Can be used on interior usggussusevaoacvneegegnasior ETL: 
walls as a decorative finish. Seven stand- 


ard shades. 


For Floors—“R.I.W.” Cement Filler 
and Cement Floor Paint (Patd.)— 
priming and finishing coats that make 
cement floors proof against “dusting,” wear, 
water, oils and grease. 


Machinery—“R.I.W.” Machinery 
Enamel—heat-, steam-, oil-proof. Any 
shade, deep, lustrous finish. 


There are many more “R. I. W.” 
Protective Products. Write Dept. 
92 for Booklets. 


TOCH BROTHERS 


Technical and Scientific Paint Makers Since 1848 
320 Fifth Avenue, New York 


Works: Long Island City, N. Y., and London, England 


STEEL NEED NOT RUST! 
WOOD NEED NOT ROT! 


= 
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Grip-Tite 


a Diamond Belt 


that grips like the muscles of a human hand 


Stop and figure what belt slippage is costing 
you. Belts that don’t grip tight are costing 
industrial plants enormous losses—some- 
times 3% to 5%. 

“Grip-Tite”’ is a Diamond Belt that lessens 
belt slippage. It has saved dollars wher- 
ever it has been installed. It adheres closer 


to the pulleys; its friction-surface grips 
like the muscles of the human hand. 
Whatever your belt problem, Diamond 
representatives are willing to co-operate 
with you in working it out. 

A wire or letter will bring a Diamond man 
to you. 


Send for Diamond Transmission Belt Booklet 


THE DIAMOND RUBBER ©CO., AKRON, OHIO 


Incorporated 


Diamond 


Transmission Bel 
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FOR ALL TYPES OF BO/LERS 


We make a specialty of bending tubes for all types of bent tube boilers, 
Also carry a large stock of straight tubes. 


Write, phone, or wire for quotations 


Boiler Tube Company of America 


Main Office: 1228 Park Bldg., Pittsburgh, Pa. (Works—Carnegie, Pa.) 


Better tools make 
better workmen 
and 

you can’t buy a 
better wrench 
than a Williams’ 
J. H. Williams & Co. 


“The Wrench People ” 
79 Richards Street - - ~- Brooklyn, N. Y. 
79 Vulcan Street - - - - Buffalo, N. Y. 
79 South Clinton Street - - ~- Chicago, Ill. 


Complete Installations 


Power and Posey Piping Systems installed 
complete and ready for permanent operation in 
the shortest consistent time on a lump sum con- 
tract with binding quality guarantee that pro- 
tects the purchaser. 


Piping Material 
Made to sketch and specifications. The line 
Pipe, Pipe Bends, Offsete and Coils, 
Welded Jieaders, National Square Lap ben 
none ‘Valves, Hangers, Anchors, Special Cast- 
ng, etc. 


Write for set of free display charts and blue- 
prints. Consult us on your piping problem. 


National Valve & Manufacturing 
mpany 


M urers--Contractors 


Power Pipe Materials 
PITTSBURGH, PA. 


BOILER TUBES FROM WAREHOUSE STOCK 


Straight or Bent For All Types of Boilers 


Pipe Bends, Conduit Elbows 
THE AMERICAN TUBE & PIPE BENDING CO. 
CLEVELAND, OHIO 


“WONDER” 
COLD PIPE 
BENDERS 
Standard of the World 


Bends all sizes of Pipe 
from } in. to 8 in., 
handor motoroperated. 


WALWORTH MANUFACTURING CO. 


Oldest continuous manufacturers in the United States (since 1842) of a eom- 
plete line of valves, fittings and tools for steam, water, gas and air. 
Originators of the “GENUINE WALWORTH STILLSON” Wrench and the 
“KEWANEE Uni 


inion. 
BOSTON 


Branches: Boston, New York, Chicago, Seattle. Philadelphia. 
Western Division: Offices, Chicage, Ill. Works. Kewanee, Ill. 
Erport Sales Agents: Walworth International Company, 39 Broadway, New York. 
Sales Offices: Alexandria, Brussels, Buenos Aires, Calcutta, Copenhagen, 
Havana, Johannesburg, London, Mexico City, Milan, Paris, Santiago de Chile, 

Sao Paulo, Shanghai, Sydney, Singapore, Tokio. 


Send for catalog 


American Pipe Bending Machine Co. 
120 Pearl St., BOSTON, MASS., U. S. A. 
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ELLOGG’S Furnace 

Welded Flanges are time 
defying. They have greater 
strength—less leakage and much 
lower ultimate cost. Bending 
does not strain them, and time has 
little effect on these furnace 
welded flanges. 


Write for Catalog No. 75 


The M. W. Kellogg Company 
90 West Street, New York 
Chimneys and Welded Piping 


NATIONAL 


OIL SEPARATORS 


Impact separators of the 
gravity type which owe their 
unordinary efficiency in com 
pletely removing all oil from 
exhaust steam to their large 
internal area, self - cleaning 
drain, 2-piece construction, 
correct design, and perma- 
nently tight construction. 


Bulletin sent on request. 


The National! Pipe Bending Company 
168 River Street, New Haven, Conn. 46-206 


They Have Proved Satisfactory 


wherever they have been in- 
stalled—and that is the 
principal reason for the wide 
distribution of 


DART UNIONS 


Probably it was the Bronze 
to Bronze Seats which_ pre- 
vent corrosion or maybe it 
the _ leakless _ service 
which is found in Dart—at 
any rate they have made 
good in every respect. 


Ask Your Dealer or 
Write Us Direct. 


E. M. Dart Mfg. Co. 


Providence, R. I. 


The Fairbanks Company, Sales 
Agents. Canadian Factory: Dart 
Union Co., Ltd., Toronto. 
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‘“'Toledo’’ Power Drive 


It Will— 

Cut Costs, Lighten Labor and 
Prove Its Power Plant Useful- 
ness Repeatedly. 


The “Toledo” Power Drive is a new crea- 
tion by the manufacturers of “Toledo” Pipe 
Threaders. It operates hand pipe threading and 
cutting tools by electrical power, thereby increas- 
ing their effectiveness many times and speed- 
ing the work of threading and cutting pipe. | 


Connected with “Toledo” Pipe Threaders it 
will cut a 2 in. thread in 20 seconds, a 4 in. 
thread in 2 minutes, an 8 in. thread in 314 min- 
utes and a 12 in. thread, including truing up 
the pipe less than 15 minutes. 


It will also operate hoisting winches and other | 
outfits gow using hand cranking methods. Its 
uses for saving time and labor multiply in actual 
operation. 


The “Drive” should be a part of every power plant 
equipment. Full particulars on request. 


The Toledo Pipe 


Threading Machine Co. 


Toledo, Ohio 
New York Office, 50 Church St. 
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HOWARD Guided Expansion Joints 


HEY positively 

eliminate leaks at 
the joints, broken 
flanges, sagging and 
jamming. 


They hold tight under 
any pressure up to 250 
Ib-—-and under the 
heaviest expansion, will 
not jam, flow, stick, 
rust, cut or buckle. 

Let our engineers assist you 
in the solution of your pipe 


expansion problems. Ask for 
the Bulletin. 


permits of free expansion of pipe lines, 
without leakage, under highest pressure. 


Type “B” Joint 
ATTENTION 


As a result of the decision of the Court of Appeals of the 
District of Columbia, Howard Guided Expansion Joints 
are fully covered by Letters Patent No. 1,319,457, Granted 


October 21, 1919. 


Howard Iron Works, Buffalo, N. Y. 


SELF-EQUALIZING 
EXPANSION JOINTS 


Will permanently prevent leakage, looseness, and fractures, due to 
changes in temperature in steam, air, water, and other pipe lines. 
Write for our new book today 


E. B. BADGER & SONS CO. 


101 Park Avenue 75 Pitts Street 
NEW YORK CITY BOSTON, MASS. 


JEFFERSON 


FEATURES 


Location of brass seat ring away from pipe contents 
and all other harmful influences. Prevents the 
possibility cf injury to the seat ring from pipe 
ends. A patented feature. 

Ground ball brass-to-iron joint, ground with mate 
and never separated. 

Sloping shoulder and large play in the ball end, 
Which is of assistance in connecting piping out of 
line. Standard pipe threads tapered to fit the pipe. 
Coarse nut threads for quick adjustment. 
Heaviest of its class made and sold at reasonable 
Prices. At your jobbers, Write for Catalog. - 


The Jefferson Union Co., Lexington, Mass 


UNIONS 


ROOKSBY Bars 
for Reboring Cylinders and Valve Seats 


Send for Booklet 
J.E. Rooksby & Co., 435 N. 11th St., Philadelphia 


Genuine Armstrong Stocks and Dies 
MANUFACTURED BY 


THE ARMSTRONG MFG. CO. 
287 KNOWLTON ST., BRIDGEPORT, CONN. 
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our Next Piping Order 


will be filled to your complete satisfaction if you specify 


PITTSBURGH PIPING 


Pittsburgh Joint 


Pittsburgh Pipe Bends 


We fabricate the piping in a large 
modern shop and erect it in the 
field, delivering it to the purchaser, 
ready for immediate service. 


Our line includes, Valves, Fittings, 
Pipe Bends, Welded Headers, 
Special Welded connections, Van 
Stone and Pittsburgh Joints, 
Flanges, Steam Separators and 
Special Iron and Steel Castings. 


Piping materials furnished to 
sketch, blueprints or specifica- 
tions. 


Pittsburgh Special Flanged Fittings 


Have us submit our estimate on your requirements. Write. 


PITTSBURGH, PA. 


Cleveland Chicago San Francisco Birmingham 
220 Broadway American Trust Peoples Gas Bldg. Monadnock Bldg. American Trust Bldg. 
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af Disposal 


Buying—P O W E R—Section 


A. Griffin Fue! Analysis 


Boiler Efficiency 
F, ehling 


Albert A. Cary 
Fuel Engrg. Co. of N. Y.¥ 


Vol. 51, 


SERVICE 


Mechanical Engineering Chas. T. Main 

C. L. Osgood W. E. Moore & Co. 
Rowland & Burns - 
John A. Stevens 


DIRECTORY: 


Plant Efficiency 


i Chas. b.* F. F. Uehling rvision Ophuls, Hill & McCreery 
Co, b. Electrical Testing Lab. Supe Pillsbury Co., Chas. L. 
Hochstadter Laboratories Heating and Ventilating Fuel Engrg. Co. of N. Y bes 
Coal and Ash Analysis Furnaces John C. Hornung Chas. A. Cahill W. M yor in 
Hochstadter Laboratories — Albert A. Cary Pillsbury Co., Chas. L. Albert A. Cary 
Julian S. Simsohn W.E.M & Co. Albert A. Car ert A. cary 
New York Testing Lab, Co Reeves Engineering Co. 
Combustion of Coal General Consulting Chas. T. Main New York Testing Lab. T 
4 esting 
F. F. Uehling Engineering Supervision Co., 
Electrical Engineering Inspection, Steam Plant Refri ti weer =. 
Electrical Testing Lab. Frank D. Chase, Ine. Engineering Supervision geration Electrical Meter Test. Lab. 
Ophuls, Hill & Mec r > Co., Inc. Louis Block Hochstadter Laboratories 
p eery Chas. L. Pillsbury Co. ill & McC. 
New York Testing Lab. Ophuls, Till & McCreery Geo. H. Barrus | o Ophuls, H reery New York Testing Lab. 
Regincoring a ecti Andrew Kidd, Jr. Reeves Engineering 
1. Edw. Keffer - _ Albert A. Cary Steam Power Plants Water Purification 
Pinte tors W. E. Moore & Co. Mechanical Drafting Engineering Supervision K. Von Eltz 
Chas. L. Weil Reeves Engineering Co. C. L. Osgood Co., Inc. Julian S. Simsohe 


BARRUS, Geo. H. 
Expert and Engineer 
Steam Plant Inspections 
12 Pemberton Sxq., Boston, Mass. 


BEAUBIEN, James A. 
Hydraulic I-ngineering 
Water Supply and Pumping Plants 
50 East 42d Street, New York City 


BEST, W. M., Inc. 


Design of 
Oil and Tar Burning Equipment 
which will burn oil or tar in combination 
with, or without = al 
11 Broadway New York City 


BLANKENHORN, George S. 
Consulting Engineer 
Expert on Power Costs 
Plant Tests 
ports, Recommendations 
3471 St., Phila, Pa. 


BLOCK, Louis 


Refrigeration in all its 
45 Kast 42nd St., 


CAHILL, Chas. A. 
Consulting Ergineer. Power Plant ltliciency 
1426 First Natl. Bank Bldg., Milwaukee, Wis. 


CARY, Albert A. 
Power Plant !quipments 
Designed, Reconstructed or ‘Yested to 
Produce the Most I“flicicnt Operating Results 
Furnaces Designed 
and Developed for Use of All of Fuel 
“ngineering Chemistry 
Relating to Power Plant Investigations 
95 Liberty St., New York City 


CHASE, Inc., Frank D. 
Industrial Buildings 
645 N. Michigan Ave., 


Branches 
New York City 


Chicago 


THE CHACE-WRIGHT CO. 
Industrial Engineers 

Factory Organization and Systems. Con- 
sultation on proper design of machine 
shop, factories, foundries and power 
plants. Heating and electrical engineering. 
Union Central Blidg., Cincinnati Ohio. 
>. M. Chase I. Crane 
Hamilton D. James Geo. F. Wright 


CUNDALI , POWELL & MOSHER 
Design. and Testing of Power, 
Industrial, Chemical and Refrigeration Plants 

80 *W.: Genesse St., Buffalo, N. Y. 


“DYER, W. E.S. 


Mill Engineer and Architect 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 
Special -Processes and Devices 
“Land Title Bldg. Philadelphia 


Electrical Testing Laboratories, 


Inspections, Tests—Materials and Supplies 
80th St. and East End Ave., New York City 


Electrical Meter Testing Lab. 
Rental, Installing, Maintaining, Testing, 
Repairing and Reading of all makes of 


Electric Meters. 
New York City 


203 E. 58th St., 
ENGINEERING SUPERVISIONCO. 
Consulting, Ope rating [’ngineers 
Power Planis of All Kinds 
Designed, Supervised, and Operated 
366 LVifth Avenue, New York City 


Fuel Engineering Co. of New York 


Industrial Power Plant Management 
Coal Tests. Selection of Coal for Power 
Plants 


106 FE. 19th St., 


GRIFFIN, L. A 


Consulting Engineer on Ash 
Disposal Problems 


326 W. Madison | St., 


New York City 


Chicago, Tl. 


HOCHSTADTER LABORATORIES 
Tests and Analyses of Coal—Ash—Fuels 
Oils—Water—Supplies and Materials. 
227 Front St., New York City 


HORNUNG, John C. 
Central Station and Industrial 
Heating Plants 


343 Dearborn Chicago 


KEFFER, H. EDW. 
Mechanical and Electrical 
Engineering Inspections 
and 
Survey Service 
1123 E. 15th St., Brooklyn, N. Y. 


KIDD, Jr., Andrew 
Consulting, Mechanical and Electrical Engi- 
neer. Design of Complete Power Plants. 
Investigation, Tests and Reports. 


95 Liberty St., New York City 


MAIN, Chazles T. 


Industrial, Hydro-Electric and Steam 
Power Plants. Development, re-organiza- 
tion and valuation. 


201 Devonshire St., Boston, Mass. 


MEYER, STRONG & JONES, 
Power Plants—Mechanical and 
Electrical /quipment—lleating 

.and Ventilating 
101 Park Ave., New York City 


Inc. 


MOORE & CO., W. E., Eng’rs 
Electric Power and Industrial Plants 
“lectric Furnace E ngineering 
Development, Design, Supervision 


Union Bank Bldg., Pittsburgh, P 


New York Testing Laboratories 
Analyses of 
Coal, Ash, Oils, Water, Metals. 
Tests 
Electrical Equipment 
Boilers and Engines 
Pumps and Turbines 
Specialists in water, steam and electrical 


power economy. 
80 Washington St., N. Y. City 


OPHULS, HILL & McCREERY, Inc. 
Power Plants, Industrial Plants, Mechanical 
Refrigeration, Ice Making, Reports, 
Specifications, Tests and Appraisals. 
112-114 West 42nd St. New York City 
Cc. L. OSGOOD 
Mec hs inical Engineer and Draftsman 
527 So. La Salle St., Chicago, Ill. 
Phone Wabash 5689 


PILLSBURY CO., Chas. L. 
Mechanical and Flectrical /ngineers 
Specialists in Each Department 

Saint Paul, 


REEVES ENGINEERING CO. 
Construction and Ffficiency Engineers 
Inspection Steam Plant 
Power Plant I*fficiency 

1476 Broadway New York City 


ROWLAND & BURNS 
Engineers 
Steam power plant designs, 
specifications and supervision. 
39 Cortlandt St. New York City 


SIMSOHN, Julian S. 
Chemical Engineers 
Scientific Boiler Water Purification 
Coal and Ash Analvsis 
Broad St. and Girard Ave., Philadelphia, Pa. 


STEVENS, John A. 

Light, Heat and Power Prohblems—Power Plants 
Purchased Power Contracts Negotiated 
Lowel!—Akron—Cleveland—Fall River 


UEHLING, F. F. 
Combustion Engineer—Fuel Feonomy 
71 Broadway, New York City 


VON ELTZ, K. 
Industrial, Chemical and Power Plants; 
Water Supply and 
23 East 26th Street, New York City 


WATSON ENGINEERING CO. 
Power Plant Design and 
Construction 
Mechanical Equipment 
Hippodrome Bldg. Cleveland, Ohio 


WEIL, Chas. L. 
FEvaporation—Evaporators 
White Block Port Huron, Mich. 


YOUNG & SONS, Charles W. 


Financing, Investigation, Operation 
f 


Minn, 


Public Utilities 


68 Devonshire Street Boston, Mass. 
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June 29, 1920 


POSITIONS E POSITIONS 
EMPLOYM 


iii POSITIONS VACANT POSITIONS VACANT EMPLOYMENT SERVICE 


New York 


liar to this service, differing essentially 


Canada = from all others, and is constructive and 
initiative ; applied individually, and in no 
5 5) er hour - jeop: izine “ese ‘Cc j 
BOILER house foreman, Canadian concern netent man. Atia ti ht & P 
I ntic Ligh ower Co., Established 1910. Send name and ad- 
wants a capable man to superintend oper- Coeymans, Albany Co.. N. Y 
y , Albany be dress only for particulars. R. W. Bixby, 
: ations and maintenance of modern steam Ine., 306 Lockwood Buildin Buffal 
yp plant. Must be familiar with B. & W. | ASSISTANT engineer wanted for up-to- New York. : il ic 
: boilers, wuwnderfeed stokers and_ econo- date industrial power plant in Conn. 


: mizers. Give full information in first 3.500 B. ELP., 2.500 turbine cae) 
: letter enclosing copies of reccommenda- pacity pump, ete. Must know boilers. 
tions. P-353 Power. State age, experience, salary desired. POSITIONS WANTED 
Indiana 


Indiana erecting engineer wanted, 
thoroughly experienced in supervising in- 
stallation of boilers, stokers, pumps, etc., | DIESEL expert 


desires position as chief 


ASSISTANT chief steam engineer wanted | jn large boiler house. State experience, engineer of large Diesel power plant; 12 

for large manufacturing industry in vicin- and wages expected. P-370, Power. pad practical experience in active 

: ity of Chicago Must have a thorough, | . charge power plant construction opera- 
; practical, operating and maintenance | Ohio tion and maintenance ; technical; age 35, 


knowledge of Sterling and B. & W. married; salary $3,600 per year. W. M 
boilers, chain grate stokers, centrifugal | POWER and maintenance executive, com- McNeil, 611 Erie St., Logansport, Ind. 
feed pumps, large pumping engines, and | petent to supervise power equipment and | — = a 
air compressors; technical knowledge of plant maintenance. One who is. thor- Kentucky 

modern boiler room practice necessary, oughly familiar with steam and electrical ; 
although applicant need not posses a col- engineering and construction work. A | CONSTRUCTION CREW — Consisting of 


, lege education ; 12 hour shifis; a splendid man of pleasing personality who thor- gineers, mechanical and_ civil, steel 
opportunity for the right man. Advise oughly understands his work and can im- workers, riggers, carpenters, concrete, 
reference and salary expected. P-371, part this information to others. This is a clerical and executive men. First class 
Power, Old Colony Bldg., Chicago. high grade position and offers unusual op- men of long experience in construction 

portunity to the man who ean qualify. work wish to connect with large con- 

Waesice We prefer a man now: emploved who is struction company or builder doing work 

; desirous of bettering his conditions by a in South America, Europe or Alaska. 

change. Write, giving full particulars | resect in South America. Can 

regarding experience and training, ac- landle any proposition in construction 
HIGH ‘lass mechanical draftsman wanted companied by a photograph, to P-367, from start to completion. Want to hear 

for refinery design and detailing. Neat, Power, Leader-News Bldg., Cleveland from companies where shanic: c 
accurate, and experienced, preferably in NEWS DICE., panies where mechanical ex- 

, oil, piping or boilershop work. Also en- perience, education and executive ability 

1 Pennsylvania is needed and rewarded. PW-343, Power, 


ineer with severé rears experience and C 
gineer with several years expe Old Colony Bldg.,, Chicago. 


ability in design. Give full details, edu- = - 
cation, experience, and salary. Good op- | MECHANICAL draftsman wanted compe- : 
portunity. Apartado No. 162, Tampico, tent to design machinery for plint manu- New York 
Mexico facturing drying, grinding and crushing 
machinery. A knowledge ot plant con- | ENGINEERING draftsman, experienced in 
struction as applied to cement mill or power station design, steam heating sys- 

allied industries will be useful, although tems and general mechanical equipment. 
All-Around Power not essential. Position permanent. Give Academie and technical training. Age 26, 

age, general experience and minimum sal- married. Desires position in New Eng- 

Man Wanted ary. Location, eastern Pennsylvania. P- land. PW-266,. Power. 

306, Power. 
familiar with boilers, generating sets einen OPERATING engineer, 7 years’ steam-elec- 

of negotiating purchases and sales; {NIGHT engineer wanted at steam electric technical knowledae are required salary 
only absolutely thorough and compe- aaa Electric Company, Mon- $3,000-$3.600. PW-357, Power. ; 
tent man will be considered for posi- ia : 
tion, which, if the man makes good, 
practically means association and EMPLOYMENT SERVICE 


share in the profits of a growing busi- 


e 
ness. Write giving age, references EXECUTIVES «qualified for salaries of Notice to 
and details of past employment. $2.500 to $25,900 and upwards, are in- 
4 vited to communicate in_ strict confi 
P364—Power denee with the undersigned, who will 


e 
10th Ave. at 36th St.. New York conduct preliminary negotiations for such Ad 
positions. The procedure used is pecu- ver 18ers 


Owing to the coming 


; holiday, the Searchlight 
competent to supervise power equipment and plant ; 
maintenance. One who is thoroughly familiar with Section of the July 6 is- 
steam and electrical engineering and construction work. sue will close for press 
A man of pleasing personality who thoroughly under- 2 P.M., Tuesday, Tune 
stands his work, and can impart this information to others. 

This is a high grade position and offers unusual oppor- 29. 
tunity to the man who can qualify. We prefer a man now 
employed who is desirous of bettering his conditions by a 
change. Write, giving full particulars regarding experi- early as possible to in- 


ence and training, accompanied by a photograph. sure its appearing in the 


Power and Maintenance Executive 


Mail your copy as 


P366—Power—Leader-News Bldg., Cleveland, Ohio issue desired. 
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SEARCHLIGHT SECTION 


Vol. 51, No. 26 


Power 


POSITIONS WANTED 


U. S. GOVERNMENT 


ENGINEER, qualified chief; five years 
operation and maintenance of steam- 
electrical power plants equipment desires 
permanent place, small plant within 75 
miles of New York City preferred; good 
home location more consideration than 
high wages; satisfactory work assured. 
PW-272, Power. 


GRADUATE mechanical engineer, 28, de- 
sires to get into the sales department 
of a manufacturing concern. PW-351, 
Power. 


Rhode Island 


ENGINEER—licensed egnineer—18 years’ 
thorough practical experience on all types 
of engines and boilers, can operate and 
set up and cut the high cost of labor, cut 
fuel cost, can handle men to the best ad- 
vantage, good knowledge of electricity and 
refrigeration and combustion. Now em- 
Ployed in a plant running oil burning ca- 
pacity 850 hp. Will change for better 
position. Guarantee’ satisfaction with 
good wages. Age 37 and married. PW- 
368, Power. 


EXTRA WORK WANTED 


tendent of State Prisons, Capitol, Albany, 
N. Y., until 12 o’clock noon, on Wednesday, 
July 7, 1920, when they will be publicly 
opened and read. Proposals shall be en- 
closed in an envelope furnished by the State 


Architect, sealed and addressed, and shall [ 


be accompanied by a certified check in the 
sum of five per cent (5%) of the amount 
of the proposal. The contractor to whom 
the award is made will be required to fur- 
nish surety company bond in the sum of 
fifty per cent (50%) of the amount of con- 
tract within thirty (30) days after official 
notice of award of contract and in accord- 
ance with the terms of Specifiation No. 3554. 

The right is reserved to reject any or 
all bids. 

Drawings and specifications may be ex- 
amined and inspected at the Office of the 
Superintendent of State Prisons, Capitol, 
Albany, N. Y.; at the Office of the Warden 
of Clinton Prison, Dannemora, N. Y.; at 
the New York Office of the Department of 
Architecture, Room 618, Hall of Records 
Building, and at the Department of Archi- 
tecture, Capitol, Albany, N. Y. Drawings 
and specifications and blank forms of pro- 
posal may be obtained at the Department 
of Architecture, Capitol, Albany, N. Y., 
upon reasonable notice to and in the dis- 
cretion of the State Architect. 
PILCHER, Capitol, Albany, N. Y. 

Dated: June 18, 1920. 


WANTED 


One high-pressure 
STEAM BOILER 


for power use. Not less 
than 125 H.P. In first-class 
condition. Address 


PAUL O. MORATZ 


Bloomington, Illinois 


WANTED 
Second-hand steam-driven locomotive 


CRANE 
of late design, eight-wheel truck, 
55 or 60 ft. boom with one yard bucket. 
AJAX RUBBER COMPANY, INC. 
218-222 West 57th St., New York, N. Y. 


ENGINEERS and draughtsmen (3) with 
spare time and having sound marine and 
land experience. will supply designs and 
drawings for all classes of engineering; 
tracings also quickly executed; all busi- 
ness strictly confidential. XW-362, Power, 
Real Estate Trust Bldg., Phila. 


AGENTS WANTED 


Ash and Soot-Conveyor Agents 


Wanted to sell most modern and efficient 
ash and soot conveyor on the market, in- 
cluding ash storage tanks. Experience 
not essential as real workers can average 
$1,000 a month at start. Co-operation 
and live leads furnished. United Stokers 
Corporation, Chicago, Illinois. 


Boiler Plant Agents Wanted 


Agents who call on boiler plants to rep- 
resent old established firm in several 
open desirable territories. Commission 
basis. AS-188, Power. 


SALESMEN AVAILABLE 


Russian Representative Available 
Engineer, Russian, would like to enter Rus- 
sian field as representative for American 
manufacturers. AS-365, Power. 


Sales Engineer Available 


Would consider connection. Has had 20 
years’ experience as operating and chief 
engineer of steam, electrical and refrig- 
erating plants; also about six years’ ex- 
perience selling; is a successful business 
builder and thoroughly acquainted with 
the trade in eastern Pennsylvania and the 
Baltimore district. AS-372, Power, Real 
Estate Trust Bldg., Philadelphia. 


WANTED 


Boiler Wanted 
Wanted—Worthington water tube boiler, 80 
or 100 hp.; must be in good condition. 
860 De Kalb Ave., Brooklyn, N. Y. De- 
catur 5602, 


“ELECTRICAL 
HAND BOOK” 


The “Burgess Blue Book’’ contains drawings and 
diagrams of Electrical Machinery and Connections 
-——Starting Boxes, Elevators, Controllers, Starters 
for Printing Press Motors, Street Car Controllers, 
Transformer Connections, Lighting Circuits. 

The section on Calculations takes up Simple Elec- 
trical Mathematics, Wiring Tables, Alternating 
Current Calculations, ete. It also gives 200 for- 
mulas, with problems worked out, showing their 
application. 


Price $1.00. If you decide not to keep it, 
your money will be returned. 


BURGESS ENGINEERING CO. 
749 East 42nd St., Chicago, III. 


FOR SALE 


PRODUCTOGRAPH 


—AT A BARGAIN 


Will keep count and curve drawing 
sheet record on 20 producing ma- 
chines. Operates on 20-v. D.C. serv- 
ice. 


Original cost $600. First-class shape. 
Various spare parts included. 


W. A. HEFNER 


e/o McGraw-Hill Co.. 10th Ave. at 36th St., 
New York City. 


FOR SALE 


600 H.P. Boiler Plant 
NEW IN 1918 


4—150 hp., 72 in. x 18 ft. Return 
Tubular Boilers for 125 lb. 
steam, butt strapped, triple 
riveted. 70—4 inch tubes. Set 
in battery of two boilers with 
angle iron frame for suspen- 
sion. Fronts, shaking, grates 
and all fittings. 

2—48 in. x 60 ft. long Smoke 
Stack, 3/16 in. plate with guy 
bands. 

2—Cross smoke breechings made 
to use with two of above 
boilers. Set in battery. 


Immediate shipment from 
Government plant. Chance 
to buy boilers in every way 
like new at a_ reasonable 
price. Location near Jersey 
City. 


WICKES MACHINERY CO. 
JERSEY CITY, N. J. 


WANTED 


Plate Planer—Good, modern 20-ft. x 1%4-in. 
Plate Planer. preferably reversible, and 
with pneumatic clamps. 

One 6 to 8-spindle Drill, suitable for drill- 
ing tube holes up to 3%-in. diameter. 

W323—Power. 
10th Ave., at 36th St., New York City 


PATENT ATTORNEYS 


PATENTS, C. L. Parker, patent attorney, 
formerly member Examining Corps, U. S. 
Patent Office, McGill Bldg., Washington, 
D. C. Inventor’s handbook sent upon 
request. 


WANTED 


2—150-hp. High Pressure Boilers. 

1—100 to 150-kw., 250-volt Direct Current 
Engine Driven Generator. 
1—400 to 500-ft. Compound Engine Driven 

Air Compressor. 
W369—Power 
1570 Old Colony Bldg., Chicago, Ill. 


FOR SALE 


STEAM ENGINES 


1—16 in. x 18 in. Erie City, 125 hp. 
at 150 r.p.m. and 100 Ib. steam 
pressure, with rope drive, complete, 
like new. 

1—18 in. x 22 in. Erie City, 180 hp. 
at 135 r.p.m. and 100 Ib. steam 
pressure, with rope drive, complete. 


Natural Products Refining Co. 
902-910 Garfield Aive., Jersey City, N. J. 


U. S. GOVERNMENT 


Bids: July 7. 
Refrigeration Plant 


D-nnemora, N. Y. 
Sealed proposals for Refrigeration Plant 
and Cooling Rooms—Kitchen Building, Clin- 
ton Prison, D°-rnemora, N. Y. Wil’ be re- 
ceived by Charles F. Rattigan, Superin- 


WANTED 


MOTOR 


1—250 H.P., 440 R.PM., 25-Cycle, 440- 
Volt, Slip Ring Motor. 


W. A. CARRELL & CO. 
211-13-15 Second Avenue, Pittsburgh, Pa. 


350-HP. STIRLING BOILER 


160 Ibs., with Jones Underfeed Stokers with engine 
and blower, 100-ft. 48-in. stack; good condition. 
Unusual bargain. 


Other excellent boiler and air compressor bargains. 


BONSACK MACHINERY COMPANY 
1601-4 Boatmen’s Bank Bldg., St. Louis, Mo. 
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June 29, 1920 
Power 


Power Machinery Exchange 


INCORPORATED 


1 MONTGOMERY STREET, JERSEY CITY, N. J. 


300-Kw. 
3-Phase, 


Harrisburg Side 


3-Phase, 60-Cycle 
A. C. Units 


G. E., 2300-Volt, 
60-Cycle, 


With 
Crank 4- 


Valve Tandem Engine 


Kw. Generatcr Volts 
800 Al.Chal. 2300-200 
800 Al. Chal. 440-220 
600 G.E 2300-220 
450 G.E 600-220 
400 Weghse 480-240 
360 G. E. 

300 G.E. 2300 
250 G. E. 600-220 
250 G. E. 2300 
165 Weghse 2200-220 


100 Ridgway 220 

100 Ridgway 2300-220 
75 (2) G.E. 2300-220 
75 Cr. Wh. 
75 Ridgway 2300 
36 G. E. 240 


2300-550-220 Harris, cor., 


Engine 
Reynolds, 30 x 48 
Al. Chal. cor. 
Corliss, cross comp. 
Rice, Sargeant, cor. 
Erie Ball, 4-valve 
250 rpm. 
Harrisburg, side c. 
Reynolds, 16 x 36 
Harrisburg, tandem 
Harrisburg, side c. 
Parsons Turbine 
Chandler Tay, s. c. 
Buckeye, heavy s. c. 
Lycoming, side crank 
Ridgway, 4-valve 
Ideal tandem 
Russell, side crank 
Ridgway, side crank 
Harrisburg, side 
crank 


A. C. Motors 
(60 Cycles) 


Hp. Make Phase Volts Speed 
250 G.E. 3 2300 900 
200 Wehse. 3 440 580 
125 G.E. 3 440 900 
100 Wehse. 3 230 1170 
100 ~- Chal. 3 220 860 
85 E. 3 2080 720 
75 W ‘ghse. 3 550 720 
} G. E. 2 20 18 
1 Emerson 1 220-110 1750 
110-125-Volt 
Generators 
Kw Make Type Speed 
100 Burke MP 600 
75 H 550 
60 Walker MP 700 
60 Wehsce. 800 
50 G. E. L 260 
373 G.E. H 700 
173 G.E. H 1080 
17 Triumph MP 1200 
15 Bernard MP 1250 
12} MP 850 
3 E. CQ 800 
10 Wehse. 1325 
9} E. CVC 905 
6 Wighse. § 1675 
43 G. E. IB 1800 
43 Weghse. M 1600 
e E 
Corliss Engines 
32 x 48 Allis Chalmers. 
26 x 48 Hawes & Phillips. 
2% x 56 Watts Campbell. 
24 x 48 Hewes & Phillips. 
24 x 42 Vilter. 
22x 48 Murry 
22 x 48 Allis 
20 x 42 Allis. 
18 x 48 Lane & Bodley. 
18x42A 
16 x 36 Allis 
14x36A 
14x3 


220-250-Volt Dir. 
Con. Units 
Two 300-Kw. G.E., 3-Wire, 


250-125 Volts, 


Dir, Con. 


Erie Ball 4-Valve Engines; 
Latest Type; Used 2 Years; 


Practically New; 


Still on 


Foundation 


125-Kw. 


dler-Taylor 
Heavy 


Wehse., 
125-250-Volt, 


3-Wire, 
With Chan- 
Side Crank 


Duty Latest Type 


Engine, Like New 


Kw. Generator 


480 G.E. 

450 Cc. 
300 Goodman 
2 ghse 


g 
125 Wehse. 
115 W.E. 
100(2) Sturtevant 
75 Wehse., 3-wire 
75 Wehse., 3-wire 
75 Wehse. 
75 G. E. 
623; G.E. 
50 Wehse., 3-wire 
50 Wehse., 3-wire 


50 Cr. Wheeler 
35 G. E. 

30 Engberg 
25 Wehse 

25 3. E. 

15 3. E. 


Engine 
McIntosh & Sey., ver 
Nordberg, U niflow, cor. 
Ridgway, cross comp. 
Erie Ball, side crank 
Harrisburg, side crank 
Al. Chal., 18 x 36 
Ridgway 
Chand. Tay., side crank 
Russell, 4-valve 
Sturtevant, vertical 
Harrisburg, tandem 
Skinner 
Wehse, vertical 
Skinner 
Ames 
Harrisburg 
Harrisburg 
Frost 
Harrisburg, side crank 
Engberg, vertical 
Erie Bal 
Troy, vertical 
Harrisburg, side crank 


220-250-Volt 


Generators and 
Motors 


Kw Make 
650 Burke 
325 Jenney 
75 G. E. 
60 National 
Wehse. 
G. E. 
30 
2772) 
25 3. E. 
15 3. E. 
15 Wehs 
133 Al. Chal 
10 Wehse. 
10 Akron 


Type Speed 
12 pole 350 
6 pele 400 
6 pole 450 
6 pole 500 
6 pole 
6 pole 400 
6 pole 675 
pole 25 
MP 800 
515 

MP 650 
1050 

H 360 
Crane 800 
MP 1300 
1150 
MP 1175 
M 750 
MP 1425 


3-Phase, 60-Cycle 


Alternators 

Kw. Generators Volts Speed 
350 Stanley 2300 600 
240 Elec. Machy. 2300 257 
200 Al. Chal. 440-240 900 
200 G.E 2300 600 
100 G.E 2300 900 
10) G.E 440-220 900 

75 G.E 440-220 1200 

50 Wehse 220 1200 


Oil and Gas Direct 
Connected Units 


500-HP. Diesel Oil Engine, 
Perfect Condition, Seen 


Running 
Kw. Make Type Engine 
200 F.M. 3-ph., 60-cyc. F, M. 4-eyl. 
gas 
200 F.M. 3-ph., 60-cyc. Bruce MacB. 
gas 
175 W.E. 3-ph., 60-cyc. ShefMfleld, 3- 


160(2) G. FE. 3-ph., 60-cye. 
152 G. E. 3-ph., 60-cyc. 
120 Burke 3-ph., 60-cyc. 


“yl. gas 
Diesel, 3-cyl. 
oil 


Bruce Mack. 
4-cyl. gas 
Bruce MacB. 
4-cyl. gas 


85 Wehse. 3 wire, 220-110 v. Wehse. 3-cyl. 

75 Wehse. 250 volt, d.c. Wehse. 3-cyl. 
gas 

75 G, E, 125 volt d.c. Diesel, 3-cyl. 

60(2) C. W. 125 volt d.c. =" 3-cyl. 

50 G.E. 3-ph., 60-cyc. Rathburn, 2- 
cyl. gas 

37} F.M. 2-ph., 60-cyc. F. M., 2-cyl. 


110-125-Volt Dir. 
Con. Units 


100-Kw. Wghse. 6-Pole Com- 
pound Generator, With Skin- 


ner Heavy Duty Engine. 
Like New 


Kw. Generator Engine 

200 Triumph Ide, side crank 21x20 
200(2) Al. Chal. Allis, 22x36 

150 G. E. Harrisburg, side crank 
150 Wehse. Ball, 4-valve 

125 Ball 

100 E. Harrisburg, side crank 
100 a. Chal. Allis, 16x36 corliss 
Skinner 

Ames 

75 G. E. G. E., vertical marine 
Harrisburg, side crank 
Harrisburg, side crank 
Harrisburg, side crank 
Harrisburg, side crank 
Ames 


50 G. E, 
50 Wehse. 
35 Wehse. 


25 G. E. Harrisburg, side crank 
25 Burke Chand. Tay., side crank 
25 Ridgway Ridgway, side crank 
25 G.E. Bates, vertical 
20 Akron Harrisburg, side crank 
15 G. E, A. & 8., vertical 
e 
Boilers 
Two 600-HP. Babcock-Wil- 
cox Watertube _ Boilers, 
200 Lb. Pressure. Seen 
Operating 


4—150-hp., Return Tubular Boilers, butt, triple, 
125 Ib., with stokers. operatir 1g. 

2—300- -hp. Heine W. T., 150 Ib. Scen operating. 

5—200-hp. Return ‘nine Boilers, butt, triple, 
135 1b. Seeno 

1—200-hp. Heine T., 150 Ib. 

1—130-hp. Heine W, T., 150 Ib. 
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War Department 


ORDNANCE SALVAGE BOARD 
Surplus Property Sales 


Opportunities for All 


Consumer — Retailer — Dealer — Jobber — Wholesaler 
Manufacturer 


The U. S. Ordnance Salvage Board is offering for sale through its several District Offices, listed below, large 
quantities and diversified classes of Materials and Equipment. The items detailed on the following pages are 
given merely as a suggestion of these various classifications. Read each page carefully. The items described are 
listed under the respective Districts by which they are held; they are not grouped into classifications. 


These sales embrace items of value to almost every branch of modern industry. 


Materials to be sold by NEGOTIATION 


Sales methods are simple. All items, unless otherwise 
stated, are offered for sale by negotiation, and in lots suffi- 
ciently small to give all prospective purchasers an oppor- 
tunity to buy. 

IMPORTANT—Statements as to chemical analysis, speci- 
fications, conditions, or exact quantities are based on the 
best information available, but no guarantee on behalf of 
the Government can be given. Purchaser will be required 
to accept the material “as is’’ in its pre-ent condition. In- 
spection is therefore invited. Failure to inspect wiil not 
be considered a warrant for rejection or cancellation. 

CERTIFIED CHECK, cashier’s check, draft or legal tender 
for full amount must accompany shipping instructions. 
Checks to be made payable to the ‘Treasurer of the United 
States.” 

ALL OR ANY PART of material listed may be bid on 
or sold. 

UNIT—Submit bid in terms of units listed. that is. quote 
price per piece, foot, gallon, 100 Ibs. or gross ton, ete. 


F. 0. B. POINT—Quote price f.o.b. cars at plant where 
material is located or “on ground” if contractor buys ma- 
terial at his plant. 


WEIGHTS—Government weights at point of shipment will 
govern. 

DIFFERENCES IN WEIGHTS—If any difference between 
the weights indicated in this Bulletin and the actual weights 
should be discovered, the Government will refund or for- 
ward an invoice to the purchaser to cover any discrepancy 
and final settlement will be based on affidavits as to correct 
weights. 

SHIPPING INSTRUCTIONS stating desired rate of de- 
livery and name of delivering railroad in writing must 
reach the Committee interested within fifteen days from 
date award is made. The Government reserves the right 
to forward the entire shipment at a steady rate or as 
rapidly thereafter as shipping facilities will permit, unless 
special arrangements at time of purchase are made with the 
Committee to modify shipping procedure. 

DEMURRAGE—The Government is not responsible for 
any demurrage, and any such charges accruing shall be 
paid by the purchaser. 


SUBJECT TO PRIOR SALE 


All items offered are subject to prior sale. Place your 
order promptly. Write or telegraph today. 


Get the current DISTRICT BULLETINS 


This advertisement covers only a small part of the materials and equipment offered for sale by the several Ord- 
nance District Salvage Boards. Each District Office issues a weekly bulletin which describes in detail what that 


particular District has for sale. Write to the District Offices for their bulletins. 


mailed to you promptly. 


The current copies will be 


If you de-ire to receive regularly the bulletins of any or all of the Districts, request that your name be placed on 


the mailing lists. 


Watch for Succeeding Anno ts 


Ordnance District Salvage Boards: 


District Address 
BALTIMORE .... Ave. at B. & BR 
ROCHESTER ...... One University Ave... 
Of Btate Life Bidg..... 


Telephone Number 


Power 
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Power 


War Department 


ORDNANCE SALVAGE BOARD 
Surplus Property Sales 


OLD HICKORY DISTRICT 


Old Hickory Powder Plant, Jacksonville, Tennessee 


ALLIS-CHALMERS CORLISS ENGINES 


350 Horse Power, Heavy Duty Type 


Lot 1577. 20—Corliss Engines, 18-in. x 36-in.. 125 r.p.m., 
350-hp., fly wheel 11-ft. diam., 32-in. face, operated on 140 Ibs. 
steam gauge pressure, 1%4-in. gauge back pressure. Oil guards for 
crank eccentric. Complete housing for connecting rod and crank. 
Cylinders threaded with V groove about 1/32-in. deep. Four threads 
to inch to improve lubrication. Double eccentric allowing cut-off up 
to 75 per cent of stroke. All engines belted away from cylinders, 
Throttle valve furnished 6-in. steam inlet. 

Each engine is equipped with one coraplete Richardson Phoenix 
Lubricating System, consisting of oil pump, filters, ete. Twelve of 
the above engines are right-hand operating, and eight are left-hand 
operating. These engines have been used, but have received excellent 
care. 


All parts are painted and greased to pievent oxidation of finished 
surfaces. 


BLACK IRON PIPE BENDS 


At Fixed Prices 


The Old Hickory District has for sale miscellaneovs Black Iron 
90° Pipe Bends. ranging in size from 2-in. diameter with 1-ft. radius 
bend to 16-in. diameter with 6-ft. 6-in. radius bend. There are also 
75 Black Iron U Bends, ranging in size from 3-in. diameter to 12-in. 
diameter. Practically all of these U Bends have 5-ft. radius with 
ends 10-ft. center to center. 


The Bends are standard or extra heavy weights with screw or 
Van Stone flanges. Complete description, condition, dimensions, ete., 
are contained in the latest District Bulletin. 


This material will be sold at fixed prices. 


The Old Hickory District also offers for sale additional surplus 
material such as standard and narrow gauge railroad equipment, 
screen doors, sanitary supplies, soil pipe and fittings and miscellan- 
eous hardware items. Send for the latest “ld Hickory District 
Bulletin which gives complete details. 


CHICAGO DISTRICT 


74th and Ashland Ave., 


Telephone Vincennes 3500 


IDEAL STEAM DRIVEN D. C. 
GENERATOR SETS 


295-250-volts, 200-kw., 200 r.p.m. A. L. Ide & Sons 16/26-in. x 
18-in. center crank, tandem compound condensing Engine of 340 
IHP. with 125 lb. gauge pressure at throttle and 26-in. vacuum. 
Direct connected to G. E. 200-kw. continuous current compound 
generator, type MP., class 8-200-200; 8-pole, 225-volt no load, 
250-volt full load; 800 amp., 200 r.p.m. 


MOTORS 


9—Otis Elevator Co., 25-hp., type 6, No. 17 A.C., 440-volt, 33 
amp., 900 r.p.m., 3-phase; complete. Location: Chicago Storage 
Depot, Chicago, Ill. 


Chicago District offers for sale the items listed on this page only 
AT FIXED PRICES 
NO DELAYS NO RESTRICTIONS 


The information covering machines and equipment listed on this 
page has been obtained from the best sources available. The Gov- 
ernment invites iaspection before purchase, and assumes no responsi- 
bility as to condition or completeness. 

All machines and equipment listed on this page are subject to 
prior sale. No options will be granted. Sales will be made for 
cash only. 

Information regarding inspection, location, etc., may be obtained 
upon application to Chicago District Ordnance Salvage Board. 


AIR COMPRESSORS 


1—Sullivan Mach. Co., 2-stage W. J., 18-in. x 11-ft. x 14-in., belt 
driven, 675 cu.ft. free air displaced per min., 225 r.p.m., 125-hp., 
100 Ibs. BHP. Location: Twin City Forge & Foundry Co., Still- 
water, Minn. 


1—Sullivan Mach. Co., W. G. 3, single stage, 12-in. x 12-in., belt 
driven, 350 cu.ft. free air dis. per min., 225 r.p.m., 40-hp., 100 Ib. 
BHP. Location: Twin City Forge & Foundry Co., Stillwater, Minn. 


TRANSFORMERS 


1—General Electric Co., type A, form L, 60-cycle, 10800/12000 
volts, 115/230 volts, 150-kva. Location: Chicago Storage Depot, 
Chicago, Ill. 


1—General Electric Co., type A, form L, 60-cycle, 10800712000 
volts, 150/230 volts, 250-kva. Location: Chicago Storage Depot. 


The Chicago District also offers for sale additional surplus ma- 
chinery and metal items, miscellaneous power, electrical, chemical, 
hardware and shop equipment items, all of unusual interest to power 
plants. 


Send for latest Chicago District Bulletin which gives complete 
details. 


Write TODAY for Latest Current Bulletins 
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STOCK SHIPMENT 


DIRECT CURRENT MOTORS—230 Volts 
No. Hp. R.p.m. Wdg. Type Make 


1 5 650 Sh CM Cr. Wh. 
3 7\ 825 Cp B-7 Milwaukee 
1 7 825 Sh 3 Milwaukee 
1 7 950 Cp K Allis-Chal. 
1 0 635 Sh MP Gen. Elec. 
1 10 1180 Sh s Westghse. 
1 13 1750 Sh SL C&C 
1 20 600 Sh West. Elec. 
1 20 600 Sh s Westghse 
1 20 650 Sh Northern 
1 2 650 Sh Milwaukee 
1 20 $00 Sh MP Hobart 
1 20 850 S Westghse. 
2 22 1050 Cp B-51 Milwaukee 
1 40 920 Cp MP Jenn 
1 40 950 Sh B-25 Milwaukee 
1 40 950 Cp EB5A_ West. Elec. 
1 45 800 6S Imperial 
1 45 600/1200 Sh Northern 
1 50 525 Cp Northern 
1 55 575 Sh a —s West. Elec. 
1 75 800 Cp A-50 Milwaukee 
3 90 1000 Cp A-50 Milwaukee 
1 95 575 Sh | 
1 115 1000 Cp DLC Gen. Elec. 
1 267 468 Cp “Commer. 
1 650 315 Sh Burke 
DIRECT CURRENT GENERATORS 
230 Volts 
No. Kw. R.p.m. Wdg. Type Make 
2 5 935 CC B-7 Milwaukee 
1 5 925 §$ 13 Milwaukee 
1 7} 1325 Sh Westghse 
1 10 1950 Cp SL C&C 
1 15 1025 Sh MP Hobart 
1 15 690 Sh MP West Elec. 
1 15 725 Sh MP Milwaukee 
1 30 1020) =~Cp MP Jenny 
1 13 1100 Sh B-25 Milwaukee 
1 30 1025 5-A West..Elec. 
1 35 q 8) MP Imperial 
1 40 600 Cp MP Northern 
1 56 920 Cp A-50 Milwaukee 
Office and 
Factory 
PITTSBURGH 
PA. 


DIRECT CURRENT GENERATORS—Con’t 
230 Volts 
No. Kw. R.pm. Wdg. Type Make 


3 70 1150 Cp A-50 Milwaukee 
1 70 675 -°Cp MP Jenny 

1 80 1050 Cp DLC Gen. Flec. 
1 85 1150 «Cp DLC Gen. Elec. 
1 200 550 Cp Commer. 

1 500 375 Sh MP Burke 

1 625 275 Sh MP Burke 


MOTOR GENERATOR SETS 
230 to 250 Volts 


1—5 Kw. 230 V. D.C. 1150 RPM. ep.wd. Type K 
Allis-Chalmers Generator, direct connected to 
i—new 220 or 440 V. 3 ph. 60 cy. Allis-Chalmers 
induction motor complete. 

1—10 Kw. 230 V. D.C. 1750 RPM. sh. wd. Type 

SL C & C Generator, direct connected to 1— 
new 220 or 440 V.3 ph. 60 cy. AN Allis-Chalm- 
ers induction motor complete. 

1—25 Kw. 230 V. D.C. 1800 RPM. Western Flec- 
trie Generator, direct connected to 1—new 
2200 V. 3 ph. 60 cy. Type CCL Westinghouse 
induction motor, complete. 

1—30 Kw. 250 V. D.C. 1150 RPM. ep. wd. Type 
E-B5A Western Electric Generator, direct con- 
nected to 1—new 220 or 440 V. 3° ph. 60 cy. 
Allis-Chalmers induction motor, complete. 

1—56 Kw., 230 V. D.C. 860 RPM. ep. wd. Mil- 
wauke Generator, direct connected to 1—ncew 
220 or 440 V. 3 ph. 60 cy. Allis-Chalmers in- 
duction motor, complete. 

1—56 Kw., 250 V. D.C. 900 RPM. ep. wd. Mil- 
waukee Generator, direct connected to 1—2300 
V. 3 ph. 60 cy. Allis-Chalmers induction motor, 
complete. 

3—65 Kw. 230 V. D.C. 1150 RPM. ep. wd. Mil- 
waukee Generators, direct connected to 3— 
220 or 440 V. 3 ph. 60 cy. Type CS Westing- 
house induction motors, complete. 

1—76 Kw. 125/250 V. D.C. 3 wire Western aie. 
tric Generator Set corsistirg of 2—38 Kw. 125 
driven by 1—new 220 or 440 V. 3 ph. 60 cy. 
Allis-Chalmers induction motor, complete. 


New and used Electrical Equipment 


Electric & Mig.Co. 


1—80 Kw. 250 V. D.C. 1150 RPM. Type DLC 
cep. wd. General F ae Generator, direct con- 
nected to 1—2200 V. 3 bh. 60 cy. Type CS 
Westinghouse induction motor, complete. (New) 

1—100 Kw. 275 V. 900 RPM. ep.wd. Type SK 
Westinghouse Generator, direct connected and 
mounted on common base to 1—2200 V. 3 ph. 
60 cy. Westinghouse Synchronous motor with 
A.C. starting equipment and D.C. panel. 

1—150 Kw. 125/250 V. D.C. 3 wire Burke Electric 
Generator Set, consisting of 2—75 Kw. 125 V. 
cp. wd. Burke generators, ar or chain driven 
by 1—new 2200 V. or 440 ph. 60 cy. Allis- 


DIRECT CURRENT ENGINE GENERATOR 
SETS—230 to 250 Volt 


2—50 Kw. 125-250 V. 285 RPM. Burke cp. wd. 
Generators, direct connected to 85 HP. 3 cyl- 
inder Walrus gas engitie, complete with all 
accessories. 

1—56 Kw. 250 V. Type MP M iiwakee Generator, 
belted to Ball steam engine 90 HP. 100 to 123 
Ibs. steam. complete with allaccessoric 

2—75 Kw. 250 V. cp.wd. 290 RPM. yee es 
Generators, direct connected to 1—125 
automatic "Westinghouse steam engine, a 
plete with all accessories. 

1—80 Kw, 250 V. D.C. en wd. Type DLC Genstel 
Electric Generator, belted to 125 HP. 

125 I's. steam pressure, Lord Howler prob 
engine, complete with all accessories. 

1—80 Kw. 250 V. cp. wd. Type MP General 
Electric Generator, belted to 1—Reeves 125 
HP. gas engine, complete with ail accessories. 

1—100 Kw. 250 V. 250 RPM. 400 Amp. cpewd. 
Westinghouse Generator, direct connected to 
Buckeye 150 HP. Twin Tandem gas engine, 
complete with all a 

1—150 Kw. 25) ) RPM. cp.wd. Westing- 
house Generator, ane ect connected to 1—Ridg- 
way horizontal steam engine, 19 in. bore, 20 in. 

stroke, 225 HP. 200 RPM. steam pressure, 125 
Ibs., complete | all accessorics. 

1—250 Kw. 275 V. 175 RPM. ep.wd. Ri ay 
Generator, direct connected to Ridgway Hor- 
izontal steam engine, 23 in. bore, 24 in. stroke, 
125 lbs. pressure, complete wth all accessories, 


Cable Address 
“BEMCO” 
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Reliable—POWER PLANT MACHINERY 


DIRECT CURRENT 
GENERATORS 


Belted and Direct Connected 
1—7-kw. Jantz & Leist, 125-volt, 1000-r.p.m., 
compound wound belted type Generator. 
1—17}-kw. Triumph, 125-volt, compound wound, 
enclosed type Generator, direct connected to 
an 8 x 8 Troy vertical automatic engine on 
sume base. 
—h0-kw. each, 125-volt Westinghouse, 400-ampere 
275-r.p.m., direct current, compound wound 
Generators, each direct connected to a 10 x 12 
Erie Ball enclosed type automatic right-hand 
engine, with oiling system and accessories. 
1—75-kw. General Electric, 125-volt, 600-ampere, 
275-r.p.m., compound wound, direct current 
Generator, direct connected to a 14} x 14 Russell 
left-hand, automatic engine with accessories. 
1—100-kw. Triumph, 125-v om 675-r.p.m., com- 
pound wound, belted type Generator. 
1—100-kw. Allis-Chalmers, 125-volt, direct cur- 
rent, compound wound Generator, direct con- 
nected to a 14 x 16 Ball automatic enclosed 
type, left-hand engine, with accessories and 
switchboard. (Willalso furnish for 250-volt.) 
2—150-kw. Milwaukee Electric Company, 250- 
volt, direct current, compound wound Gener- 
ators, each direct connected to an 18 x 16 
Harrisburg automatic ened valve engine with 
accessories and switchboard 


A. C. GENERATORS 


Belted and Direct Connected 

1—800 K.w. 3 phase, 60 cyele, 
480 voit A. C, Generator direct connected to a 
26 x 44 x 48 cross omeeune Allis-Chalmers 
heavy duty Coriiss Engin 

1—500-kw. General klec trie, 3-phase, 60-cycle, 
vertical Turbo Generator Set with’ condenser 
and accessories. 

1—125-kw. Western Electric, 3-phase, 60-cycle, 
240-volt, 257-r.p.m. revolving field, 
Generator, direct connected to a 15x 16Skinner 
automatic, enclosed type, right hand, self-oilin 
Engine, with belted exciter, switchboard an 
instruments. 

1—90-kva. Electric Machinery Company, 3-phase. 
60-cycle, 2200-volt, 1200-r.p.m., revolving field 
belted type alternator. 


DIRECT CURRENT MOTORS 


No. Hp. Make Volts R.p.m. 
1 50 ~=Rebuilt Allis-Chalmers 800 
1 30 Rebuilt Northern 600 
1 10 = Rebuilt Triumph 350 1100 
1 10 Rebuilt Triumph 220 1150 
1 10 =Rebuilt Jantz & Leist 220 750 
1 8 Rebuilt Jantz & Leist 110 750 
1 7} Rebuilt Jantz & Leist 220 80 
1 7} Rebuilt Interpole 20 550-1100 
1 5 Rebuilt Triumph 115 130 
; 5 Rebuilt Triumph 220 1300 


Rebuilt Fairbanks-M 220 1175 


BOILERS 


2—400-hp. Sterling, 160-lb. pressure. 

2—250-hp. Sterling, 150-Ib. pressure. 

1—200-hp., 84 x 18, high pressure, return tubular. 
4—150-hp., be x 18S, high pressure, return tubular. 
1—125-hp., 72 x 16, high pressure, return tubular. 
3—100-hp., 66 x 16, high pressure, return tubular. 
2—100-hp., 66 x 16, horizontal, return tubular. 
1— 80-hp., 60 x 16, horizontal, return tubular. 
1— 60-hp., 54 x 14, horizontal, return tubular. 
2— 50-hp., 48 x 14, horizontal, return tubular. 
1— 30-hp., 44 x 10, high pressure, return tubular 
1— 20-hp., 36 x 101, new Ohio standard, vertical. 
1— 15-hp., 36 x 83, new Ohio standard, vertical. 
1— 10-hp., 30 x 83, new Ohio standard, vertical. 
8-hp., °0 x 6S, new Ohio standard, vertical. 
1— 6-hp., 24 x 65, pew Ohio standard, vertical. 


MOTOR GENERATOR SETS 


1—Used 100-kw. Triumph, 125-volt, 800-ampere, 
compound wound, direct current Generator, 
direct connected to a 150-hp. W estinghouse, 
3-phase, 60-cycle, 2200-volt, 720-r.p.m., squirrel 
cage induction motor with rheostat and starter. 


THE RANDLE MACHINERY COMPAN 


Located ONLY at 1768 POWERS ST., CINCINNATI, OHIO 


MOTORS 


Alternating Current, 3-Phase, 60-Cycle 
Squirrel Cage and Slip Ring 


No. Hp. Volts R.p.m. 
2 10 Used 220 1200 
2 10 New 220 1800 
1 15 Used 440 850 
1 15 Used 22 850 
2 20 New 440 1800 
1 25 New 440 1800 
1 25 Used 220 600 
1 30 New 220 1800 
1 30 New 220 1200 
1 30 New 220 900 
1 40 New 220 1800 
2 40 New 220 1200 
5 40 New .E. 440 1200 
1 40 New G.E.,slipring 440 1200 
1 50 New G.E., 22 1800 
2 50 New 900 
2 60 New 900 
3 75 New 1200 
2 75 New 900 
1 75 Used 700 
1 75 Used 1120 
1 75 New 900 
1 100 Used 1200 
3 100 New G. E. 900 
1 150 Used Wstgh. 2200 720 


STEAM ENGINES 


x 34 Ilamilton cross compound, heavy 

uty Co 

1—16x 34 x x 48 ‘Hamilton tandem compound, heavy 
duty Corliss. 

1—18 x 36 Hamilton heav y duty Corliss. 

1—18 x 30 Allis heavy duty Corliss. 

1—18 x 24 Atlas automatic four valve. 


1—1l4x 30 Hamilton heavy duty Corliss 
1—14 x 24 Houston, Stanwood & Gamble slide 


valve. 
1—12 x 16 Chandler & Taylor slide valve. 
1—12 x 12 Erie City automatic. 
1—11 x 15 Erie automatic. 
1—11 x 12 Skinner automatic. 
1—10 x 12 Brownell slide valve 
1— 9x 12 Chandler & Taylor ‘slide valve. 
1— 8 x 10 Brownell slide valve. 
1— 7x 7 American Blower piston valve. 
1— 4x 5-hp. Clark vertical. 
Established 
35 Years 
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Pumps 


large assortment—almost every style and size 
at great savings 


If you are looking for pumps it will pay you to investigate our offerings. 
We have available one of the largest stocks of used pumps in the country. 
Practically every size and style included. 

The pumps are part of the Surplus Equipment used by the Du Pont 
Company in its great munition plants. They are all guaranteed to be in 
serviceable condition and are ready to be shipped within seven days of 
receipt of order. 

We have pumps you can use 


_ Let us know your pumping problems. Our engineers who specialize in 
this line will be glad to help you. 
Here are just a few items in pumps we Unprecedented opportunity to 


have to offer: get good equipment with the 


Dis  Suc- Water high price worn off 
Maker Size charge tion GPM Pressure Type Pumps 


54x3%x5" 1%” 2% 84 Outside Packed Plunger Air Compressors 
7%4x8%x10"” = 5’ 6” 470 Du. Packed Piston Blowers 
12x7x10” 5” 6” 300 Outside Packed Plunger Boiler Tubes 
6x9x8%x10"” 57 6” 300 Comp. Du. Cafeteria Equipment 
10x6x12” sees Packed Piston Condensers 
Snow 6x2%x6" 2" 3” 39 ..... Du. Packed Piston Converters 
Worthington 12x18x8}4x12” .... 235 .... Comp. Du. Corliss Engines 
16x25x3%x18"” .... 58 Comp. Du. Engines with Generators 
Canton HughesCo. 5%x3%x6"’ 1%" 2" aes F. W. Heaters 
14x20x25éx18” .... HP Hydraulic Gauges 
American 5! a 750 EE—Direct Gasoline and Electric 
Allis-Chalmers 6” 6” 1750 “S”’—Direct Locomotives 
Gould 8” 8” 1750 Split Casing Direct Lubricators 
Kutztown Fdy. Co. 3” 4” 332 Vertical Belt Duplex Pumps 
Shevlin Mfg. Co. 3” 5” 332 Circulating Belt Compound Pumps 
Rumsey 3” 4” 200. .... Sludge Pump—Belt Hydraulic Pumps 


Pussy & Jones Pumps 
mps 
We also have many odd patterns, originally built Veowm Pumps 
to suit extraordinary or peculiar conditions. These 
are listed at especially attractive prices. Stacks 
Write at once, don’t delay. Send for Pump List | #hc"* 
No. 15 or check the coupon for any other equip- Transformers 


ment you need. ea Generators 
All offerings subject to prior sale. 


CHECK THIS COUPON 


Enclose with your name and address 
and mail to Sales Dept. 


Du Pont Chemical Company __ pu pont chemical Company 


Incorporated Incorporated 


‘ Wilmington, Delaware 
Wilmington, Delaware ts) 


Sales Department 
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SEARCHLIGHT SECTION 


NEw WATER TUBE BOILERS! 


Purchased from 


THE EMERGENCY FLEET CORPORATION 
HEINE COLVIN and Other Standard Makes 


250 H. P. 


300 H. P. 


325 H.P. 350 H. P. 


400 H. P. 


500 H. P. 


Now Available for Immediate Shipment 
A STUPENDOUS PURCHASE JUST COMPLETED 


This big purchase from the United States Shipping Board, Emergency Fleet Corporation brings 


us the entire surplus stock of new high grade Water Tube Boilers. 


We are now about to offer 


an unusually attractive proposition to everyone interested in highest quality Steam Power Equip- 


ment. 


Lloyd’s, 


burning or gas burning. 


All boilers are built under rigid Government supervision and under the inspection of 
American Bureau and United States Steam Boat Inspection Service. 
fectly adapted for land or marine purposes and are good for 200 lb. pressure or more. 
all steel encased and self-contained—adapted to hand firing or stoker application. 


All boilers are per- 
They are 
Oil burning, coal 


Availabl- now from following points: 


Providence, Rhode Island 
Norwalk, Connecticut 


Yonkers, New York 


New York City, N. Y. 
Philadelphia, Pennsylvania 


Erie, Pennsylvania 
Baltimore, Maryland 
Jacksonville, Florida 

Tampa, Florida 

Mobile, Alabama 
New Orleans, Louisiana 


Beaumont, Texas 
Savannah, Georgia 
Corliss, Wisconsin 
Chicago, Illinois 
Portland, Oregon 


Competent engineers are ready to serve you and lend their assistance in the installation of your Steam Power 


Equipment. 


HARRIS BROTHERS CO., 35th and Iron Sts., Chicago, Ill. 


Vol. 51, No. 26 
Power 


" 


A No. 1 POWER APPARATUS 


IMMEDIATE DELIVERY 


A. C. UNITS 


1—800 Kw. General Electric, 
Field Engine type Alternator, 60-cycle, 
3-phase, 2300-v., direct connected to 
heavy duty Cross Comp. Corliss Engine. 

1—400 Kw., Westinghouse, 60-ceycle, 2- or 
3-phase, 2200-v., D. C. to Cross Com- 
pound +-valve Engine, 150 rpm. 


1—400 Kw. Crocker-Wheeler Revolving 
Field Engine type Alternator, 60-cycle, 
3-phase, 220-440-v.. 225 rpm. No 
Engine. 

—300 Kw. Westinghouse R. F., Engine 
type Alternators, 25-30-cycle, 3-phase, 
400-400-v., D. C. to Cross Compound 
Allis Corliss Engine. 

1—300 Kw.. G. E., 60-cyele, 3-phase, Alter- 
nator, 2300-v.. D. C. at 150 rpm. to 
Tandem Automatic Engine. 


1—325 Kva. Revolving Field, E. T. Alter- 
nator only, 60-cycle, 3-phase, 2300-v., 
164 rpm. 

1—650 Kw.. Revolving Field, E. T. Alter- 
nator only, 60-cyele, 3-phase, 480-v., 
for direct connection at 170 rpm. 


1—937 Kva. (750 Kw.), 60-cycle, 3-phase, 
440-volt Revolving Field Ajternator, 
direct connected to Erie City Lenze 
type. Practically new. 


BELTED D. C. UNITS 
2—400 Kw., 250-v.. M. P., 3. Bearing 
Westinghouse Generators; 375 rpm., 
with suitable Corliss Engines. 


Revolving | 


' 


TURBINES 


2—2000-3000 Kw. Westinghouse Condens- 
ing or Non-Condensing type Turbo- 
Alternator Units, 60-cycle, 3-phase, 480, 
550 or 2300-volts, at 200 r.p.m. Com- 
plete with 5700 sq. ft. Wheeler Con- 
denser outfit, or Westinghouse, No. 11 
LeBlane Jet Condenser. In operation 
less than two years. Condition A No. 1. 

1—1500-2000-kw. capacity late type Gen- 
eral Electric Uorizontal, Condensing, 
60-cycle, 3-phase, 2300-volt Turbo Al- 
ternator Unit. Practically new. Com- 
plete with Barometric Condenser and 
all Accessories, 

2—1250 Kw. Westinghouse Condensing or 
Non-Concdensing or Bleeder type. 60- 
cycle, 3-phase, 480, 2300 or 11,000- 
volt. 


BOILERS 


2—480 hp. Stirling butt joint construc- 
tion, 160 Ib. with stacks, stokers and 
all fittings 

6—420 hp. B. & W. Steel Header Water 
Tube Boilers, 150 1b. working pressure; 
equipped with Superheaters and Me- 
chanical Stokers. 


150, 250 2—250-hp. Heinie, 115-140-lb.; complete 
on AUTO.- | plant, including Heater, Pumps, Piping 
MATIC ENGINES. and ali fittings. 


ENGINES 


1—26 and 52 x 48 Heavy Duty Cross Com- 
pound Corliss Engine, with rope wheel. 
—24 and 50 x 48 Heavy Duty Cross Com- 
~ pound Corliss Engine, with belt wheel, 


1—250 hp. Ideal Tandem Compound, 14 
and 22 x 16 Automatic. 
—26 x 48 Hamilton Girder Frame Corliss. 
Wheel 20-ft. x 41-in. 


1—22 x 48 Harris Left Hand Corliss. 
Wheel 16-ft. x 32-in. 
HEAVY DUTY CORLISS, AUTOMATIC 
AND FOUR VALVE ENGINES, RANG- 
FROM 100 TO 1500 HP. 


OIL ENGINE UNITS 


1—650 Kw. Revolving Field E. T. Alter- 
nator, 60- cycle, 3-phase, 480-v., D. C. 
to Vertical Gas Engine. 

2—300 Kw., 60-cycle, Revolving 
Field E. T. Alternators, . C. to Verti- 
eal Diesel Engines. 


1—400 Kva., 60-cycle. 3-phase, Revolving 
Field Alternator, D. C to Horizontal 
Diesel Engine. 

2—300 E. Field Alter- 
nators, 250-v., D. C. to Vertical Diesel 
Engines. 

SEVERAL BELTED GAS ane 
OIL ENGINES RANG IN 
FROM 100 TO 800 KW 


CONDENSERS 


2—8000 Sq. Ft. Wheeler. Admiralty type. 
Surface Condensers, without Auxiliaries. 
2—5750 Sq. Ft. Worthington, complete 
with all Fittings and Auxiliaries. 


PAUL STEWART & COMPANY, First National Bank Bldg., Cincinnati, Ohio 


Long Distance Phone No., Maine 2662 
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LARGE EQUIPMEN 


Ready for Immediate Delivery 


DIRECT CONNECTED SETS PRODUCER GAS ENGINE SETS —— a 
1—450 Kva., 3-phase, 60-cycle, 550-volt | 1—170-Kw.. 180-r.p.m., 6-pole. General | 7—100-Kw.. 3-phase. 60-cycle, 2300-volt. 
Crocker-Wheeler Generator, direct con- Electric Generator, direct connected to 900 r.p.m. General Electric, type ATH 
nected to _ horizontal cross compound vertical Rathbun-Jones Gas Engine; size generator. 
size 15% x 26 of x 19 
x , 200 r.p.m. Jomplete with all 2—550-Kw 3-phase, 60-cycle. 480-volt, 
parts ready to operate; practically new. 171-r.p.m., General Electric revolving DIRECT CURRENT BELTED 
—240-Kw., -phase, -eycle, -volt, orizontal Bethlehem Steel Gas —450- 250- - i 
ean be reconnected to 2300 volts or gines; size of cylinders, 26 x 32; first- ' Sor uae a 
lower voltage. 200 r.p.m., General Elee- class condition. : 
ric, type ATB, direct connected to hori- 
zontal Harrisburg Ideal Tandem Com- L LARGE ALTERNATING CUR- 
pound Engine. SS RENT GENERATORS FOR 
—300-Kw.. 3-phase, 25-cycle, 380 volts, CURRENT MOTORS 
WATERWHEEL DRIVE OR 


General Electric, revolving field, type 
ATB Generator, 107 r.p.m., to’ hori- | 1—300-Hp.. 3-phase, 60-cycle, _550-volt. 
zontal cross compound Brown Engine, 600 r.p.a., Crocker Wheeler motor. SYNCHRONOUS MOTOR FOR 
in splendid condition. 3—150-Hp., 3-phase. 60-cycle,  550-volt, 
DIRECT CURRENT type 40-degree rise, DIRECT CONNECTION 
enera ectric, shpring motors. ° mr « he 60 480 It 
2—150-Hp.. 3-phase. 60-cycle, 220-volt, | *—230-Kw.. 3-phase,  60-cycle, 
DIRECT CONNECTED SETS 586 Westingbonse, type CS 
1—300-Kw., 550-volt, can be reconnected motors. 
to 250 Volts, General Electric, 8-pole, | 1—200-Hp.. 3-phase, 60-cycle, 220-volt, 
form H Generator, amperes 545, 105 600 r.p.m., new, Western Electric, form ROTARY CONVERTERS 
r.p.m., full commutator, direct con- M motor. on 
nected to horizontal cross compound Ew. 


Green Engine, splendid condition, LARGE ALTERNATING 
DIRECT CURRENT—3 WIRE 
GENERATORS LARGE HEAVY DUTY CORLISS 


TURBINE UNIT ' 1—300-Kw., 3-phase, 60-cycle, 2300-volt ENGINE 

1—150-Hp., De Laval Turbine, direct-con- Allis Chalmers’ revolving field 600 

nected to 100-Kw., 125/250 volts di- r.p.m., 3 bearing generator, 35 degree 1—26-in. x 48-in. Heavy Duty Allis Corliss 
rect current Sprague Generator. rated machine, good for 400 Kva. Engine, in splendid shape. 


JOSEPH MYERSON, 411 Atlantic Ave., Boston, 9, Mass. 


mt 


BALTIMORE 


De arpnyl Main Office: 118 E. PRATT STREET, Phone: St. Paul 7720 
ELECTRIC MOTORS IN STOCK READY FOR IMMEDIATE DELIVERY 


Don’t delay your plans waiting on long factory promises. Phone, wire, write. 


Westghse. 
shal. 


Allis-Chal. 

Allis-Chz- 

G. E. I N 6/28/20 
W. E. N_ Stock 
Allis-Chal. AN 5 Stork 
Westghse. Stock 
Westghse. ICL i Stock 
Westghse. ; Stock 
Westghse. Stock 


OTORS—3-Phase, 60-Cycle, he 
Westghse. CW 600 Stock 


MOTORS—2-Phase, 60-Cycle, 220-Voit 2 5 Allis-Chal. AN elev. 770 
5 Altis-Chal. AN 1800 
5 Allis-Chal. 
7$ Allis-Chal. 
G. EF. 
0 Allis-Chal. 
Allis-Chal. 
W.E. 
Allis-Chal. 
Allis Chal. 
Allis-Chal. 
Allis-Chal. 
Allis-Chal. 
F.-M. 
Allis-Chal. 


G. E. 
Fidelity 
Westghse. 
hal. 


hal. 
Allis-Chal. 
Allis-Chal. 
Allis-Chal. 
-W. 


MOTOR-—- Single Phase, 25-Cycle 
No. Hp. Make ‘Type Volts R.p.m. Avail. 
1 4 Century” R.S. 110-220 750 N_ Stock 


Type AV. 

' 3 Allis-Chal AN 50 U Stock 
2 50 Westghse. CW 250 N_ Stock 
1 125 G.E. 1O3Brg U Stock 


3-Phase, 220 and 440-Volt 
Jestghse. 750 Stock 
Allis-Chal. 
Allis-Chal. 
3. Allis-Chal. 
Allis-Chal. 
Allis-Chal. 
Allis-Chal. 
Westghse. 
Allis-C hal. 
Allis-Chal. 
Allis-Chal. 
G. E. 
Allis-Chal. 


1, 


A 
Century in rest start 
Allis-Chal. AN 
Allis-Chal. 
Westghse. 


Allis-Chal. 
Allis-Chal. 
Westghse. 
Allis-Chal. 
bs estghse. 


R. 

Westghse. 

Westghse. 

R.-M. K 

Westghse. CCI. 

Westghse. CCL 514 Stock 


MOTORS—2-Phase, 60-Gycle, 550-Volt 
W. E. N 
N 
estahse. 
113 Westehee. CI 400 U 


Allis-Chal. 
Aliis-Chan. 
hal. 


Allis-Chal. 
Allis-Chal. 
Allis-Chal. 


G. E. 
Allis-Chal. 


Westghse. 


MOTORS—3-Phase, 60-Cycle, 220 and 440-Volt 
1 Stock 
1 Stock 
Stock 
Stock 
Stock 
Stock 


Stock 
Stock MOTORS—3-Phase, 60-Cycle, 550-Volt 


G. F. 
Allis-Chal. 
Chal. 


Westghee. 
Stock 5 Allis-Chal. AN 1800 N_ Stock 150 W.E. 
Stock 7} AllisChal. AN 1800 N_ Stock 150 W.E 


= 
MANUFACTURERS, ENGINEERS, CONTRACTORS, JOBBERS i 


Allis-Chal. 
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BROWN-HUNKELE CORPORATION 


NEWARK, N. J. 


Power Engineers and Dealers in Power Equipment 
of Any Description 


2—7%-hp., 1200 r.p.m., Allis-Chalmers Motors 
complete; new. 


3—I1%-hp., 1750 r.p.m., Peerless Motors com- 
plete; new. 


60-CYCLE, 3-PHASE 1800 r.p.m., G. Motor complete ; 1200 r.p.m., Peerless Motors complete ; 

220-440 VOLTS — 1800 r.p.m., G. E. Motor complete; — > 1750 r.p.m., Bell Motors complete; = 

Electric Squir- 6 1800 r.p.m., G. E. Motor complete; A.C., 60-CYCLE, SINGLE PHASE, 
re ee Western Electric Motors 6 ee 1200 r.p.m., G. E. Motor complete; 110-220 VOLTS 
"1800 r.p.m., Allis-Chalmers Motors 6 G. E. 50 degree Motors 1200 r.p.m., Bell Motors complete; 
7- 960 Morse Type | 6- G. E. 50 degree Motors 1750 r.p.m., G. E. Motors «omplete; 
2 900 r.p.m., W. E. Motors complete; | 50 de- Robbins-Meyers Motors com- : 
1200 r.p.m., Wagner Motors com- G. E. 50 degree Motors r.p.m., Peerless Motors com- 
ta Allis-Chalmers Motors | ee G. E. 50 degree Motors D.C., 110 VOLT MOTORS Z 
1200 r.p.m., G.E. Motors complete; | 110-220 VOLTS _Shunt Interpole 
5—20-hp., 900 r.p.m., G. E. Motors complete; | 5—-5-hp., 1750 r.p.m., Bell Motor complete; 1—10-hp., 700 r.p.m., G. E.; used. 
2— 1800 r.p.m., G. E. Motors complete; | ll- 1750 r.p.m., Peerless Motors complete ; 1650 Biddy new. 
1—20-hp.. 680 r.p.m., Allis-Chalmers Motors a 1200 r.p.m., Peerless Motors complete ; —s-hp., 1800 r.p.m., Imperial; used. 
i200" G. E. 50 degree Motors | 1750 r.p.m., Peerless Motors complete ; tom, 
G. E. 50 degree Motors 6 1200 r.p.m., Peerless Motors complete ; 1—15-hp.. 1050 Y.p.m., C. & used. 
1—10-hp., 1200 r.p.m., G. 50 degree Motors | 2—3-hp., 900 r.p.m., Peerless Motors complete ; <a 
s—Sebp 1800" r.p.m., Allis-Chalmers Motors | 5 +i. 1800 r.p.m., Bell Motors complete; 1—hp., 1750 r.p.m., Robbins-Meyers; used. 
1200" Allis-Chalmers Motors 2 1200 r.p.m., Bell Motors complete; 
1000 2pm... Type 18 1750 r.p.m., Peerless Motors complete; see week 
1800 G. E. 50 degree Motors com 5 1750 r.p.m., Bell Motors complete; 
4—7 14-hp., 1200 r.p.m., G. E. 50 degree Motors 2—2-hp., 1200 r.p.m., Bell Motors complete; | 2—5-hp., 1800 r.p.m., G. E.; used. 

complete; new. new. ‘ 2—1-hp., 1200 r.p.m., G. E.; used. 


UNUSUAL OFFERING OF 


BOILERS 


TAKEN OVER FROM DU PONT POWDER CO’S PLANTS 


Used from Six Months to Three Years and 


PRACTICALLY AS GOOD AS NEW 


I am in a position to make contracts, at very attractive figures, to instal! these boilers, 
ready for service. Every boiler guaranteed. Write or wire for prices. 


Write me when you have Boilers and other power plant equipment for sale. 


J. F. DAVIS 


1122-1123-1124 HARRIS TRUST BLDG., CHICAGO, ILL. 
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Power 


SEARCHLIGHT 


SECTION 107 


LUMBER (N. C. Pine) 


6.000,000 ft. rough and dressed, various lengths, 
stock includes: Framing, Boards, Roofers, 
Flooring. Novelty Siding, Short Lengths, 
Doors, Sash. Transoms, Screens, Wall- 
board and Plasterboard. 

Large quantity of short boards and 2x 4 at 

very attractive pr.ces. Especially suitable 
for air ducts. 


PLUMBING and HEATING 
STORAGE TANKS 
Made of black iron plate. Shells } in. thick and 
heads 5/16 in. thick. Double rivetted and 
tested to 200 lb. pressure. 
250—5 ft. x 24 in., 120 gal. capacity 
250— 5 ft. x 30 in., 180 gal. capacity 
250— 5 ft. x 36 in., 210 gal. capacity 
250— 6 ft. x 42 in., 430 gal. capacity 
250— 6 ft. x 48 in., 525 gal. capacity 
HEATING BCILERS 
Steam and hot wntcer made by Gurney MeLain and 
others. All sizes and ratings from 2,100, 5,500 
sq.ft. radiators. 
HOT WATLR HEATERS 
Several mekes and sizes. For heating water for 
storage tanks. 
RADIATORS 
Steam and hot water, standard makes 1 to 8, 
echiiaus 33 in., 1 to 23 sections. 


Check, relief, gate, air, steam and reducing. 

PIPE FITTINGS, BUSHINGS, ETC. 

In large quantitics. 

Unions, Brass, Bronze, Flanged. 

Unions, Soil Pipe and Fittings. 

Bends, Ties, Traps and Clean-out Plugs. All 
sizes from 2 to 6 in. 

Ranges, mak¢s such as Wetter & Sons. 

Richardson and Boynton, Thacker, Majestic, ct. 
All sizes from hotel cr mess size to private 
dwelling size in excellent condition. 

Galvanized Range Boilers, all sizes and various 
capacity from 66 to 120 gal. 

Hot Air Furnaces, suitable to miners’ dwellings, 


bath houses, etc. 


Arresters 
Condulets 
Plugs 


Adiusters 
Cutter Boxes 
Cutouts 


SEND FOR DETAILED 
LISTS AND PRICES 


Sockets 


Heating Stoves,Ventilators, Refrigerators. etc. 

Slop Sinks, casi iron, enameled, sizes 15 x 20 in., 
18 x 22 in., 20 x 22 fn. 

Showers for Bath Houses. rough east brass and 
nickel plate of various kinds. 


ELECTRICAL EQUIPMENT 


TRANSFORMERS 
WESTINGHOUSE, TYPE 


2200-11,000 
2200-11000 
*““GENERAL ELECTRIC,"’ Type H 


3300 
373 1560-3120 
*“*“GENERAL ELECTRIC’’ Constant Current 
Type “RO” 
Kva. T. Cycle Amp. 
4 23 60 6.6 
8 60 6.6 


Cross Arms Brace Arms 
Cleats Clamps 
Switches Wire 


SALVAGED MATERIAL AND EQUIPMENT 


Suitable for Coal Mines and Miners’ dwellings. All material taken from Camp Stuart, Newport 
News, Va., is in excellent condition and is sold for Immediate Delivery. 


““MOLONEY,”’ Type ‘‘HE"” 


3300 

3300 
1150-2300 
1150-2230 
1150-2300 
1650-3300 


1650-3300 
4000 110-220 60 
“PACKARD,” Type 3-K., 60-Cycle, P.V. 
3300-Amp., 6.6 Transformer 1674, Adjuster 


Coil A W 1674 T 
3300 115-230 60 
2200 110-220 
Type ‘‘HE"” 
2200 110-220 
COMPLETE PUMPING STATION 
3—Circular Redwood Tanks, 44 ft. in diameter, 
with 18-ft. staves, covered, capacity of each 
about 200,000 gallons. Elevation of vater level 
when the tanks are full is 55.6. 
PUMPING EQUIPMENT 
1—Worthington Centrifugal Pump, 750-g.p.m., 
$-in. suction, 6-in. discharge, driven by G. E 
motor, 100-hp., 1760-r.p.m. 
1—Allis-Chalmers Centrifugal pump, 1000-g.p.m., 
6-in. discharge, 6-in. suction, 160-ft. head; 
driven by Fairbanks-Morse 75-hp., 1750-r.p.m 
1—Platt Iron Works Centrifugal Pump, 1000- 
g.p.m., 160-ft. head, 6-in. suction, 6-in. dis- 
charge, driven by Fairbanks-Morse motor, 
75-hp., 1750-r.p.m. 
1—6 x 6 Van Blerck Motor, with Leece-Neidle 
Electric Starting Equipment, direct-connected 
to pump. To be used should electric current 


Cycle 
60 


ail. 
1—Venturi Meter (Builders Iron Foundry), 8-in. 
x 3} in. capacity, 1.4 m.g.d. 

At this station are the controls for the electric 
Service in Camp Stuart and the Embarkation 
Hospital. There is also a Wallace-Tiernan solution 
chlorine apparatus used for chlorinating all water 
passing through the station, 


ELECTRICAL MATERIAL— Includes Large Quantities of the Following, in Good Condition 


Break Arms 
Lamp Cord 


Brackets : Bolts 
Fixtures Insulators 
Poles 


Bases 
Lamps 


ATLANTIC SALVAGE COMPANY, Newport News, Virginia 


2—9200-kw. Crocker-Wheeler Generators, 
direct connected to Buckeye engine, 
500-volt D.C. or 250-volt D.C. Com- 
plete with panels, meters, rheostats, ete. 

1—15-kw., 125-volt, 120 amp. Westing- 
house Generator. Complete with panel, 
meters, ete., 1 extra armature. 

1—”0-kw.. 125-volt Lighting Set, 160 amp. 
Complete with panels, meters, ete. The 
15 and 20-kw. sets are equipped with 
Westinghouse standard engines. 

2—150-hp. Bullock Motors, 500-volt, 750 
r.p.m. Complete with slide rail bases, 
pulleys and _ starters. 

2—200-hp., 690 r.p.m, A. C, Motors, 2200- 
volt. Complete with slide rail base and 
pulleys and starters. Out bored_bear- 
ings. All for immediate delivery, F.O.B. 
ears Pittsburgh. 


H. R. EICHER 
701 House Bidg., Pittsburgh, Pa. 


shipment. 


be set separately. 


Water Tube and Return Tubular Boilers 


1—350 hp. Erie City water tube boiler; new fronts, grates and trimmings; built 
for 150 lb. working pressure; offered subject Hartford Insurance acceptance ; 
immediate shipment, located Lakeside, Nebraska. 


2—Steel stacks, 56 in. diameter by 90 ft. high; dismantled and ready for 


3—72 in. x 16 in. return tubular boilers; at present set in battery, with breech- 
ing, piping and valves; special fronts, and shaker grates; these boilers can 
Located Omaha, Nebraska. 


Lot of vertical and fire-box boilers. 


Contractors Machinery Co., 2645 Southwest Blvd., Kansas City, Mo. 


Keep Your Eyes 
on the 


Searchlight 


W. Va. 


FOR SALE 
ATTRACTIVELY PRICED FOR QUICK SALE 
1—9000-Kw., 6600 or 11500-Volt, 3-Phase, 60-Cycle 


GENERATOR 


directly connected to G. E. Turbine 


This unit is of a vertical type mounted on a surface con- 
denser having all auxiliary equipment complete, includ- 
ing duplicate high pressure and low pressure oil pumps, 
filtering apparatus, etc., and one spare step bearing, avail- 
able for immediate service. 


Inspectable at Charleston, 


THE VIRGINIAN POWER COMPANY 
CHARLESTON, W. VA. 
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COMPLETE PLANTS BOUGHT AND SOLD 
WE HAVE FOR IMMEDIATE DELIVERY 


MOTORS 
3-PHASE, 220/440 V. 


1—400 hp., G. E, Slip-ring, 435 r.p.m., 2200-v. 


(will be sold with mine hoists only). 
1—250 hp. Allis-Chalmers, 550-v., 410 r.p.m. 


2— 200 hp. Westinghouse, sq. cage, 580 and 870 


r.p.m. 
3—100 hp. Crocker-Wheeler, 1800 r.p.m. 
3—50 hp., 600 and 720 r.p.m. 


1—50 hp. Fairbanks-Morse, slip-ring, 1200 


r.p.m. 
1—40 hp. Crocker-Wheeler, 865 r.p.m. 
3—35 hp. Crocker-Wheeler, 865 r.p.m. 
5—25 hp., 1200 r.p.m. and 900 r.p.m. 
1—20 hp., 1720 r.p.m. Crocker-Wheeler. 
8-—15 hp., 1130 r.p.m. and 900 r.p.m, 
6—-10 hp., 1130 

10—5 hp., 1130 r.p.m. 


1-PHASE, 110/220 V. 


2—1/6 hp. Century, 1165 r.p.m, 

4—14 hp. Century and Wagner, 1165 r.p.m, 
2—™% hp., 1750 r.p.m. 

6—™% hp. Century and Wagner, 1165 r.p.m, 


2—1/3 hp. Kimble, variable speed. 

hp. Kimble, variable speed. 
1 bhp. Century, 1165 r.p.m. 

10—1% hp. Century, 1165 r.p.m. 

3—2 hp. Century, 1165 and 1750 r.p.m. 

3—3 hp. Century, 1750 r.p.m. 

2—3% hp. Century, 1165 r.p.m. 

1—714 hp. Wagner, 1140 r.p.m. 


2-PHASE, 220/440 V. 


1—1 hp., 1710 r.p.m. 
10— 5 hp., 1130 r.p.m. 


130 and 1750 r.p.m. 
30 r.p.m, 


1 
11 
6—15 hp., 11 
5 
1—200 hp., 870 r.p.m. 


MOTOR GENERATOR SETS 


1—40 Kw., 250-v. Westinghouse Generator, 1200 
r.p.m., and 60 hp. Westinghouse synchronous 
motor, with switchboard and starting equip- 


ment. 

1—100 Kw., 250-v. Westinghouse, to 150 hp. 
Westinghouse, Type C, 220-v., squirrel cage 
motor. 


Send for complete list 


DIRECT CONNECTED SETS 


—75 Kw. Westinghouse, 125-v., D.C. to Erie 
Ball latest enclosed engines, piping, parts, etc. 


1—30 Kw., 125-v. Western Electric, to Buckeye 


piston valve engine. 


1—150 Kw., 250-v., D.C. Gen. Elec. Turbo- 


Generator unit, 140 Ib. non-condensing. 
Also larger units. 


ELECTRIC HOISTS—NEW 


10—15 hp., 230-v., D.C. double drum, side by 


side with 12 x 12 drums, to carry 6000 ft. 
1%-in. rope, 


1—400 hp. General Electric slip-ring, 5 ft. dia. 


4 ft. wide drum carriers, 6000 ft. 1-in. 
rope. All attachments complete. 


HIGH-PRESSURE PUMP 


1—2% x 20 Wm. Todd Duplex Horizontal Pump, 


100 gal. capacity, 3000 Ib. pressure, motor 
driven. 


W. A. CARRELL & CO., 211-213-215 Second Avenue, Pittsburgh, Pa. 


Yor Immediate Delivery 
Attractively Priced for Quick Sale 


No. 2818 COAL CONVEYOR 
COMPLETE; Consisting of: 
(15 lineal ft. Conveyor Chain, with 
sheet steel buckets. 
1 Pawl type belt driven driver. 
lineal ft. Conveyor Track, on 
couble rail stands, 
*‘S lineal ft. Conveyor Track, on stands. 
iG Dumpers. 
And 
All) necessary ‘accessories for a com- 
pote corl conveying outfit. Capacity 
approx, 50 tons per hour. Installed 
LOL: used but little and in excellent 
condition, 


ALSO 
I—FULL REVOLVING CRANE; Consist- 
OFS 
60 fi. latticed steel boom (brand new). 
Propelling engine, assembled and 
ready for operation. 
Wire Rope and all necessary § ap- 
purtenances. Runs on 14 ft. 6 in. 
track. Capacity 6,000 Ib. 
Thoroughly overhauled and in first-class 
operating condition. 


For further particulars apply 


Narragansett Electric 
Lighting Company 


Providence, R. I. 


FOR SALE—PROMPT DELIVERY 


Diesel Oil Engines, 
Gas Engines, 
Generators 

AMERICAN DIESEL ENGINES 


1—170 BHP., vert., 3 cyl., belted. 

—170 BEP., vert., 3-cyl., coupled to 

0 Kra., 3-phase Generator. 

BHP., vert., 3 cyl., belted. 

BHP., vert., 3-cyl., coupled to 

0 Kw., D.C. Generators. 

5 BHP., vert., 3 cyl., coupled to 
200 Kva., 3-phase, 60-cy., 2300-v. Generator. 

—450 BHP., 6 cyl. each coupled to 3-phase, 
60-cycle, A.C. Generator. 

1—100 BHP., vert., 2-cyl., oil, belted to 

1—85 Kva., 3-phase, 60-cy., 2300-y., 900 r.p.m. 
Generator. 

1—75-80 BHP. horiz., 2-cyl., oil belted. 

1—35 BHP., horiz., 2 cyl, oil; new. 

2—25 BHP., F. M., Type “Y,’’ oil, new. 

1—20 BHP. F. M., Type “Y,”’ Oil Engine. 

1—150 BHP., 3 cyl, vert. Gas Engine, d. c. to 

1—100 Kw., 220-v., D.C. Generator. 

1—100 BHP., vert., 3 cyl. Gas Engine, d. ec. to 

1—65 Kw., 125/250-v., 3-wire Generator. 

1—100 BHP., vert. Gas Engine, d. c. to 

1—65 Kw., 125-v., D.C. Generator. 


l 

15 
-225 
225 
15 
22 


tome 


All guaranteed in good operating 
condition before shipment. 


A. McMILLAN 


Specialist in Diesel Type Oil Engineering 
628 Monadnock Block, Chicago, III. 


READY FOR 
IMMEDIATE 
SHIPMENT 


COMPRESSORS 
1—16 x 16 x 24-in, Ingersoll RC type, 
530 ft. : 
8 x_9 Belt Driven Duplex International. 
1—Peerless Duplex Steam, 10 x 13, air 
cyl. 10 x 12 steam, 125 Ib. air. 


GENERATING SETS 
Several D.C. and A.C. 


BOILERS—(H.R.T.) 
%—54-in. x 12-ft. Phoenix with stacks. 
1—84-in. x 18-ft. Coatesville, 100-Ib. 


(WATER TUBE) 
1—150-hp. B. & W., 150-Ib. 
—809-hp. 160-Ib. 
2—231-hp, Edge Moor, 150-Ib. 

OIL ENGINES 
1—28-hp. De La Vergne, type HA. : 
1—100-hp. American Diesel, 16-in. x 2+-in. 
1—100-hp. De La Vergne, type FH. 
1—00-hp. De La Vergne, type FH. 

GAS ENGINES 
1—190-hp. Rathbun-Jones, three-cylinder. 
1—50-hp. Miller, four-cylinder. 

TANKS OF ALL SIZES 
Refrigerating Machinery and Equipment. 
Send for our Thrift Book which contains 

complete list. 


WRITE — PHONE — WIRE 


MACHINERY UTILITIES CO., Inc. 
501 Fifth Ave., New York, N. Y. 
Vanderbilt 2752 
This company is not interested in or connected 
with any other used machinery concern. 


BOILERS, ENGINES 
STACKS 


50 hp. Economic Boiler, 80 Ib. 

100 hp. Locomotive Boiler, 90 Ib. 

2—78 .x 18 H.R.T. Boilers, Mass. 
Standard, 125 lb. 

1—250 hp. dry back Scotch Marine, 
Mass. Standard, 150 Ib. 

14+ x 32 Watts-Campbell Corliss engine. 

150-hp. Erie City “Tangye” type en- 
gine. 

11 x 14 Syracuse straight line auto- 
matic, 100 hp. 

115 ft., 22 in. diameter, 14 in. plate. 

5—Smoke Stacks 38 in. diameter at 
bottom, 50 in. at top, 55 ft. high, 
in. plate. 

116 ft., 42 in. diameter, 14 in. plate 
with 42 in. tee outlet, 12 ft. from 
bottom. 


GEO. H. OLNEY & CO. 


2059 Hudson Terminal Bldg. 
New York, N. Y. 


For Sale and ready for immediate 
shipment in first-class condition. 


|\—45 H.P. Marine Type Boiler, butt strapped, 
double riveted, 115 Ib. steam pressure in Ohio. 
Complete with all necessary fittings and stack 
diameter, 24 in. and 50 ft. high. 
i—Hrt. Tubular butt strapped, double riveted 
12 ft. x 48 in., complete with stack and full flush 
front. No fittings. 
1—30 H.P. fire box Locomotive type Boiler, 
butt strapped, Ohio standard, 100 Ib. steam pres- 
sure, Complete with all fittings and stack 16 in. 
in dia., and 35 ft. high. 
I—72 x 18 Hrt. Return Type Boiler, butt 
strapped, double riveted. No fronts and no fittings 
125 1b. steam pressure in Ohio. 
|- Laidlaw-Dunn-Gordon Air Compressor. 
Equipped with Cincinnati valve gear, belt driven, 
size 17 x 11 x 18—S00 eu_ft. of free air to 100 Ib. 
steam pressure, air storage tank with or without 
motor, 150 H.P. Wagner Motor, 440 volts, 25 
cycle, 3 phase, 710 R.P.M., with belt 30 x 28), 
pulley and switch starter and dust proof bearings. 
Equal to new. 
1—5-ton Electric Crane. Almost new. 
1—Centrifugal 10 in. Pump, belt driven, with 
motor. Almost new. 
1—Complete Machine Shop, equipped with 
drill press, lathes, shaper, forge, line shafting and 
pulleys. 
Write, wire or phone us for specifications. 
Send us your inquiries, we can furnish them. 


CENTRAL MACHINERY & EQUIPMENT 
INSPECTION BUREAU 
343 Spitzer Bldg., Toledo, Ohio 


Immediate Delivery 


1—1875 kva. Westinghouse 
LOW OR MIXED 
PRESSURE 


TURBINE 
3-phase, 60-cycle, 2300- 
volt, 1800 r.p.m., com- 
plete with condensing 
apparatus and complete 
spray cooling system, 
generator panel and all 
fittings. 

Wire or write 


John A. Stewart Electric Co. 


408 First National Bank Bldg., 
Cincinnati, Ohio 
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HORIZONTAL RETURN TUBULAR BOILERS 


4—150-hp, 72-in. x 18-ft. Erie City Iron Works, 125-lb. steam pressure. 
1—125-hp., 72-in. x 16-ft. Sodder Brothers, 125-lb. steam pressure. 


LOCOMOTIVE and ECONOMIC BOILERS 


3—100-hp. Erie City Iron Works, Economic Return Tubular Locomotive 
Boilers, 100-lb. steam pressure. 

1—70-hp. Ames Iron W orks, butt strapped, triple riveted Locomotive Tubu- 
lar Boilers, 115-lb. steam pressure. 


TRIPLEX BELT DRIVEN PUMP 
1—8} x 10 Gould Triplex Belt-driven Pump, 250-gal. capacity. 


STEAM DRIVEN AIR COMPRESSORS 


1—16-26 x 26, 16 x 24 Laidlow-Dunn-Gordon Compound Steam, two stage 
Horizontal Steam Driven Air Compressor, 1314 cu.ft. capacity. 

1—10 x 10 Hall C ompressor, 140 cu.ft. capacity. 

1—10 x 10 x 10 new Nagle Compressor, 159 cu.ft. ca acity. 

1—8 x 9 x 8 new Nagle Compressor, 100 cu.ft. capacity. 

1—6 x 6x 6 new Nagle Compressor, 38 cu.ft. capacity. 


BELT DRIVEN AIR COMPRESSORS 


1—New Nagle 20 and 12 x 12, two-stage, 960 cu.ft. capacity 
1—12 x 10, closed type, 294 cu.ft. capacity. 


110-VOLT DIRECT CONNECTED UNIT 


1—100-kw. Crocker-Wheeler, 110-125-volt, compound wo nd, 8- 
Generator, direct connec ted toa 14x 2Vin, 


CORLISS ENGINE 
Ry one 34 x 42 Quincy Cross Compound Condensing Engine, 
STACKS 


1—72-in, diameter x 125-ft. high Stack, made of }-in., j-in and }-in, 
material. 


1—48-diameter x 90 ft. high Stack, made of 3/16 and }-in. material. 


Also large stock of Alternating and Direct Current Motors. Send for stock list. 


Frank Toomey, Inc., 127-131 North Third Street, Philadelphia, Pa. 


COMPRESSORS 


Serviceable Used 


1—Ingersoll-Rand Electric Driven, Capacity 880 ft—100 lbs. air. 
1—Rand Steam Driven, Capacity 1,400 ft.—100 lbs. air. 
1—Chicago Pneumatic Steam Driven, Capacity 1,200 ft.—100 lbs. air. 


OVERHEAD CRANES 


2—15-ton Morgan Electric Travelling Cranes Single Hook, 38 ft. 


0-in. Span. 


1—10-ton Morgan Electric Travelling Crane, 38-ft. 0-in, Rail Centers. 
2—7-ton Northern 4 Wheel Electric Travelling Cranes, 37-ft. 6-in. 


Span. 


All of these cranes have complete electrical equizment 


For Full Particulars Wire or Write 


THE AMERICAN SHIP BUILDING CO. 
Dept. C, Cleveland, Ohio 


MACHINERY 


STEAM ENGINES 
1—Knowlson-Kelly Corliss Cross Com- 
pound 16 x 30 x 36. Complete 
with pumps and condensers. 
1—70 Hp. Center Crank Engine com- 
plete with Governor and all fixtures. 
2—25 Hp. steam engines. 


BOILERS 

1—150 Hp. Franklin H. R. T. Boiler, 
with fronts, shaking grates and all 
fixtures, 125 lb. pressure. 

1—250-hp. Pinkerton H.R.T. Boiler, 
with fronts, shaking grates and all 
fixtures, 125-lb. pressure. 

1—80 Hp. Erie H. R. T. Boiler, with 
all fixtures, 115 Ib. pressure. 


AIR COMPRESSORS 

1i—Foster, 8% x 12, two stage chain 

driven air compressor. 
1—Blake. 8 x 10 single stage steam 

air compressor. 

AIR TANKS 
2—Steel air tanks, 36-in. x 15-ft. 
1—Steel air tank, 48-in. x 9-ft. 
1—Steel air tank, 30-in. x 7 ft. 6 in. 
STEAM PUMPS 


a ae Duplex Steam Pump, 10 x 
12, 5-in. suction, 


re £2 Duplex Steam Pump, 6 x 4 x 
6, 3-in. suction, 2-in. discharge. 
1—Knowles Duplex Steam Pump, 6 x 

4 x 6, 3-in. suction, 2-in. discharge. 


UNIVERSAL MACHINERY CO. 
74 Chapel Street, Albany, N. Y. 
Tel. Main 4541. 


7—Cast Iron Fusion Pots, 6-ft. x 4-ft. 
“Cast Iron Circular Pots, 5-ft. x 6-in. x 


FOR SALE 


2—New 250 H.P. 


WATER TUBE 
BOILERS 


for Composite Ships. 


E. NESS CO., Savannah, Ga. 


FOR SALE 


Generating Unit 

1—200 kw., nearly new, 30-cycle, 
3-phase, 220-volt A.C. West- 
inghouse generator direct con- 
nected to a Buckeye R H 
tandem compound engine com- 
plete with switchboard and 
exciter. 


U. S. GYPSUM CO. 


Oakfield, N. Y. 


4-ft. x 6-in. 
aw Crushers. 
*—Smooth Crushing Rolls. 
Ri uggles-Coles Rotary Dryer, 5-ft. x 25-ft. 
Sturtevant Blower, Buffalo Forge and 
American Blower. 


MONSANTO CHEMICAL WORKS 
St. Louis, Mo. 


BOILERS HP. 


-1000 Heine 2001». (new) 27-250 B &W 150 Ib. 
1-550 Alt. T. 160 Ib. 10-250 Wickes 150 Ib. 
1517 Stirl. 150 Ib. 2-150 Veine 150 Ib. 
2-84x18 HRT 100 Ib 
1-275 Stirl. 150 1b. 4-72x18 HRT 175 1b. 
2-250 _Stirl. 160 1b. 6-72x18 HRT 125 Ib. 
22-50 Heine 2001). (new) 260x16 HRT 150 Ib. 


Crockwell Mine & nei | Supply Co. 
208 N. Broadway, Louis 


FOR SALE 


STEAM ENGINES 


We are changing power from steam to 
electric drive and the following engines 
will be released from service in July an 
are offered for sale for F.O.B. delivery 
in July or August: 


One pair E. P. Allis & Co.’s Reynolds- 
Corliss engines, 26 in. x 60 in. 
cylinders, 24 ft. x 60 in. double- 
crown flywheel, 500 hp. each or 
1000 hp. as now coupled. 

One E. P. Allis & Co.’s Reynolds- 
Corliss engine, 26 in. x 60 in., with 
24 ft. x 44 in. flywheel, about 500 hp. 

One E. P. Allis & Co.’s Reynolds- 
Corliss engine, 28 in. x 48 in., with 
split flywheel, 20 ft. x 60 in., capable 
of being run with either one or two 
belts, now running with two belts. 

Can be seen in operation any day in each 


week up to Saturday noon and idle that 
afternoon and Sunday. 


HENDERSON COTTON MILLS, Inc. 
HENDERSON, KY. 
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Desirable New and Used 
POWER PLANT 


Machinery 


at attractive prices 
IMMEDIATE DELIVERY 


Send for latest copy of 


“T.P. Economist” 
listing 500 items including 


Fans, Pumps, Motors, Evaporators, 

Tanks, Engines, Air Compressors, 

Cranes, Autoclaves, Ice Machines, 
Mixers, Generator Sets. 


WATER TUBE BOILERS 


CG237. 14—264-hp. B. & W. boilers. 
Drums double riveted, ‘lap joint, 150 Ib. 
pressure. 

C@4-A. 2—302-hp. B. & W. boilers 
for 160 Ib. 3,021 sq.ft. heating surface 
each, in two batteries, 16 sections of 9 4-in. 
x 18-ft. tubes. Perfection grates, 68 sq.ft. 
Full front. Murphy stokers, feed pumps 
and heater. Space per two boilers, 24-ft. 
2-in. x 20-ft. 2-in. deep, 16-ft. 84%4-in. floor 
to steamy outlet flange. Hartford inspected. 


a. 

TP1663-A. 350-hp. Erie City vertical 

water tube boiler, 125 Ib., Butt strap, double 
riveted. Heating surface 3,741 sq.ft. 
Grates 8 x 7 ft. 

CG338-A. 3—400 hp. B. & W. boilers. 
Heatinf surface 4.000 sq.ft. Drums double 
riveted, lap © joint. American underfeed 
stokers. Pressure 160 Ib. 

CG272-A. 2—400-hp. Wickes water tube 
boilers, ‘A. S. M. E. code, 150 1b. pressure. 

CG294. 500-hp. Sterling boiler, class 
F, No. 30 drums lap riveted, 150 Ib. 
CG410-A. 4—600-hp. Babcock & Wil- 
cox boilers. New, never set up. 200 Ib. 
steam pressure. Built according to A. S. 
M. E. Boiler Code. Each boiler has 6.001 
sq.ft. heating surface, Dietrich arches, 
Detroit stokers. Md. 


HEATERS 


TP-1651-E. 500-hp. Moffat open type 
feed water heater. 

HG-1393. 75-hp F. Patterson 
closed s rae ioe feed water heater, 300 
#.ft. Va 

HG-1392. 9—5,100-hp. Alberger Pump 
& Cond. Co. closed) Wainwright Even Flow 
feed water heaters, 1,500 sq.ft. Va. 

HG-1351. A 7,500-hp. Warren-Webster 
open feed, water heater, equipped with Lea 
V notch recording meter, 160 sq.ft. 400,000 
Ib. water per hour. Va. 


LOCOMOTIVES 


TP-1640-J. 2 Electric locomotives, 36-in. 
gauge, capatity 8 to 10 tons, weight 3,600 
lb. each, 4-ft. wide, 5-ft. long. With neces- 
sary battery. 

TP-1640-K. 3 Industrial tractors, capac- 
ity 5 to 7 tons. 386-in. gauge, weight 
2400 Ib. With 30 A4 Edison cells each, 
Width 37-in.; length 48-in. over all. 

ON-1745-A. 2—5-ton storage battery 
locomotives, 36-in. gauge, with 40 cells MV 
13 iron clad oxide storage battery. Capacity 
189 amps., 80 volts, draw bar pull 800 Ib., 


5.2 miles per hour. 

NR-2009, 20—36-in. gauge electric loco- 
motives, height of platform °-ft. 3-in.; 
wheels 16-in. x 3-in.; length over all 1°2-ft. 
3-in. Battery 40 ‘ellis W.M 13 Phila., 2 
10-hp. motor with double reduc ‘tion gear 
and drum type controller. Weight 7,000 Ib. 


TECHNICAL 
PRODUCTS C0., Inc. 


501 Fifth Ave., New York 


field resistance. 


$11,000. 


volt, direct current, 300-ampere. 


K.W. UNIT 


Busch-Sulzer Diesel Oil Engine and 75-kw. Westinghouse Generator, 
direct connected. Engine is 3-cylinder type, 12 in. x 18 in., 225 r.p.m. 
Completely overhauled six months ago. Generator, 3-wire, 125-250- 
Included with unit will be eight 
steel, compressed-air cylinders, one Ingersoll-Seargent air-compressor, 
all necessary piping and valves for high pressure a‘r, one marble switch- 
board panel with instruments, meters, circuit breakers, switches and 


The unit is now in operation a part of each day in our power plant 
and may be inspected at any time. 


This unit is being sold to make room for a new engine of double 
the size to care for our increased needs. 


The unit will be sold on our floor in operating condition as is for 


INTERNATIONAL TIME RECORDING CO. 


Attention of A. E. Windle 
ENDICOTT, 


NEW YORK 


2—600- hp. each & Wilcox 
2—5"24-hp. each, B. Vv. 
10—: 267 - hp. each, B. é Ww. 


strapped and triple riveted Boilers 


size 12 and 17 x 10 x 15 
1—6 x 814 x 6 Worthington duplex 
—7% x 4% x 10 Blake duplex 
1—10 x 7 x 10 Worthington duplex 


7—1s-in x 18-ft. flush front, horizontal 
return turbular double deck butt- 


2—Worthington water works) duplex, 
compound with surface condensers— 


1—7% x 8% x 10 Epping-Carpenter 


H. P. BREARLEY, 90 WEST 


BOILERS—IN STOCK—PUMPS 


1—12 x 16 x 18 Alberger duplex 

1—9 x 5% x 10 Worthington duplex 

1—6 x 5%, x 6 Epping-Carpenter duplex 

2—14 x 10 x 18 Blake single 

1—8 x 16 x 12 Worthington crank and 
fly wheel vacuum 

Surface condenser and pumps 
225 sq. ft—7%x 8x 10 

1—9 x m4 x 11 Chicago Pneumatic air 
compressor (steam) 

1—4™% x 4% Vertical Blake air com- 
pressor geared to 3-hp. G.E. motor 


ST., NEW YORK CITY 


500 H.P. DIESEL 


Oil Engine, 164 Rev., suitable direct 
connection to generator; also rope 
sheave. An exceptionally fine unit. 


475 KW. NEW G.E. 


Sets, Dir. Cur. 
5000 K.V.A., 60-CY., 3-PH. 
TURBO 


ROSS POWER EQUIP. CO. 


Indianapolis, Ind. 


2300 volt, 60 cy. 3 ph, 1604 Rev. 
400 & 500 KW., 250 V., C.C. Eng. 


ENGINES 


CORLISS 


1—22 x 42, 80 r.p.m. Monarch. 
1—18 x 42, 90 r.p.m. Lane & B. 
1—18 x 36, 80 r.p.m. Copper. 
1—14 x 30, 105 r.p.m. Griffith. 
1—14 x 36, 91 rpm. H. O, & R 


HIGH SPEED 


x 22. 175 rpm. Atlas. 
1—15 x 18, 200 r.p.m. Russel. 

x 24, 200 r.p.m. Porter Allen. 
1—12 x 36, 100 r.p.m. Nagle. 


Write for Complete Stock Summary 
PHOENIX UTILITY COMPANY 


71 Broadway, New York, 


For a list of unusuaMy good bargains in 


POWER PLANTS 


Generators—Boilers—Engines 
Turbines—Pumps—Pipeg, ete. 
Write for Our Latest Big Bulletin 


ELNICKER w ST.LOUIS 


FOR SALE 


Barometric Condenser 
Schutte & Koerting. No. 26, 8-in. inlet, 4- 
in. discharge, good as new. 

JAMES & E. H. WILSON 
Pittsfield, Mass. 


500 H.P. B. & W. CHAIN GRATE 
STOKER 


1—500°H.P. B. & W. Chain Grate Stoker, built 
for 500 H.P. B. & W. Water Tube Beiler. 
Complete and in strictly first class condition. 
A special bargain. 


PAUL STEWART & COMPANY 
First National Bank Bldg. Cincinnati, Ohio. 


517-hp. Stirling 


WATER TUBE BOILER 


Made by Babcock = Wilcox Co., 
Class F, No. 30. 


Good for 150 ‘ain pressure. 


ARTHUR S. PARTRIDGE 
415 Pine St., St. Louis. 
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FOR SALE 


Two Laidlaw-Dunn-Gordon Company 11-in. x 
18-in. and 11-in. x 18-in. Cross Compound 


Rolling Mill Frame—Meyer Valve Gear Fly- 


PUMPING ENGINES | 


In Excellent Condition 


Capacity each unit 1500 gallons per minute against 44 lb. 
presure at 52 r.p.m., steam pressure 135 Ib. Max- 
imum capacity 2000 gallons at 70 r.p.m. Floor space 
each unit 11-ft—0O-in. x 23-ft—0-in. 


For inspection and price apply to 


Engineering Department, Whitaker-Glessner Co. 
Portsmouth, Ohio 


Quantity Hp. 

100 1/30 

12 1/10 
10 1/8 
400 1/6 
1500 1/4 
100 1/3 
50 1/2 

50 1/2 220-V. 


Fractional Horse Power Motors in Stock 
60-cycle, single-phase, 110-volt, 1700 R.P.M. 


Make Type 
G. E. SA 
Emerson GA 
Westine house CAH 
Westinghouse CAH 
Westinghouse CAH 

Jagner BB 

&M. P-19 

R.& M. P-19 


General Electric, Westinghouse, Wagner, Century and 
Emerson Motors, I. R. type, up to 5-hp. in stock. 


Reliable Electric Motor Co., Inc. 


165-167 Grand Street 
New York City 


ENGINE GENERATOR SET 


Immediate Delivery 


1—Western Electric, Type 6 P 50, 117/120 volts, 265 r.p.m., 417 
amperes, direct current Generator, direct connected to a Harrisburg 
Ideal Engine, complete with switchboard and all accessories. The 
above outfit is in excellent condition. 


Address H. E. C., Box 548, Y. M. C. A., Newark, N. J. 


LER 


Immediate Shipment 


Worthington 
Centrifugal Pump 


l6-in. Suction, 12-in. discharge. _ Driven 
through Herringbone Gear by 75-H.P. Terry 
Steam Turbine. Pump designed to deliver 
1500 G.P.M. against 46-ft. head, at 900 
R.P.M. for Pump and 3600 RP.M. for 
Turbine. Pump, Turbine and Gears mounted 
iron bed plate. First-class con- 
dition, 


ARTHUR S. PARTRIDGE 
415 Pine Street, St. Louis 


FOR SALE 
20—Water Tube Boilers. 
28—Return Tubular Boilers. 
16—Corliss Engines. 
25—Electriec Sets. 
10—Electric Hoists. 

Get our Lists and Prices 


J. F. DONAHOO COMPANY 
Birmingham, Ala. 


ENGINES 
28x54x60 Allis 20x34x42 Ham. 
24x48x60 Aliis 20x32x42 Allis 
16x36x48 Bass 16x32x36 Ham. 
1000 H.P. Roll Mill Type 14x24x14 Whse. 
28x60 Harris 8 Allis 18x42 Allis 
33x48 Allis-Ch. 20x48 A.C. 18x36 Ham. 
26x48 Ham. 26x48 Rarig 18x24Hardye 


Othe? sizes Corliss and Automatic 
Crockwell Mine & Mill Supyly Co. 
415 Pine Street, St. Louis 


BOILERS 


10—250 hp. Watertube Boilers, steel in- 
eased, 200-lb. pressure. 

6—325 hp. Watertube Boilers, with super 
heaters, steel incased, 225-lb. pressure. 

4—150 hp. 72 in, dia. x 18 ft. long, Hori- 
zontal Tubular Boilers, 125-Ib. pressure. 

1—150 hp. Marine type internally-fired 
Boiler with Morrison corrugated Fur- 
nace, 125-lb. pressure. 

2—50 hp. Locomotive Fire Box Boilers, 
100-Ib. pressure. 


STEAM PUMPS 


1—10 in. x 16 in. x 8% in. x 16 in, Fair- 
banks Morse Compound Duplex, center 
packed, plunger type, high pressure 
Steam Pump. 

1—14 in. x 10% in. x 10 in. Worthington 
Duplex Steam Pump. 

1—10 in. x 8 in. x 10 in. Smithvatle 
Duplex Steam Pump. 

2—10 in. x 5 in. x 10 in. Canton Hughes 
Vertical Duplex high pressure Steam 
Pumps, plunger type. 

2—7% in. x 4% in. x 10 in. Worthington 
Duplex Steam Pumps. 

2—6 in, x 4 in. x 6 in. Worthington Duplex 
Steam Pumps. 

2—10 in. x 6 in. x 12 in. Deane Simplex 
Steam Pumps. 


CONDENSERS AND 
HEATERS 


1—700-ft. Baragwannath Surface Condenser. 
1—700-ft. Worthington Surface Condenser. 
2—400-ft. Worthington Surface Condensers. 
1—500-hp. Baragwannath closed type feed 
Water Heater with brass tubes. 
1—700-hp. Kroeschell closed type feed 
Water Heater with brass tubes. 
1—300-hp. Baragwannath closed type feed 
Water Heater with brass tubes. 
1—2,000-hp. closed type feed Water Heater 
with iron tubes. 
1—1.000-hp. Stilwell open type feed Water 
Heater. 


1—350-hp. Stilwell open type feed Water 
Heater. 


STEAM ENGINES 


1—20 in. x 42 in. Ohio R. H. heavy duty 
Corliss Engine. 

1—18 in. x 42 in. Cooper R. H, heavy duty 
Corliss Engine. 

1—16 in. x 36 _in. Allis-Chaimers heavy 
duty Corliss Engine. 

1—25 in. x 30 in. Erie City L. H. Auto, 
4-valve heavy duty Engine. 

1—15% in. x 24 in. Buckeye L. H. Auto 
Engine. 

2——16 in. x 18 in. Erie City Auto Engines. 

1—12 in. x 12 in. Ball Auto, Center Crank 
Engine. 

1—11 in. x 12 in. Erie City Auto, Center 
Crank Engine. 

1—10 in. x 12 in. Wachs Vertical Slide 
Valve Engine. 


ELECTRICAL EQUIPMENT 


1—75-hp. Gen. Elec. 440-volt, 3-phase, 60- 
cy. Motor. 

1—150-hp. Fairbanks Morse, 440-volt, 3- 
phase, 60-cy. Motor. 

1—75-hp. Sprague, 220-volt, direct current 
Motor. 

1—200-hp. Crocker-Wheeler, 115-volt, direct 
current Motor. 

1—30-hp. Northern 110-volt, direct current 
Motor. 

Kw. Burke Elec. Co., 125-volt, direct 
current Generator, direct connected to 
an Erie Auto, Steam Engine. 

1—60 Kw. Triumph, 125-volt, direct cur- 
rent Generator, belt driven. 


TANKS 


50 Vertical Tanks, 20 ft, diam., 12 ft. high, 
cap. about 30,000 gal. 

200 Horizontal Tanks, 6 ft. to 8 ft. diam., 
24 ft. to 30 ft. long, cap. 5,500 gal, to 
11,500 gal. 

Can also furnish Agitating Tanks, 8 ft. 
diam., 30 ft. long, cap. 11,500 gall.; 
tanks are made of about \% in. plate. 

50 Brand-new Underground Gasoline Stor- 
age Outfits, complete with 160-gal. tank 
pump, with all pipe and fittings. 


Send for our Machinery Bulletin and 
Tank List 


HARRIS BROTHERS CO. 
1450 W. 35th St., Chicago, Ill. 


= s = 
= = = = 
= = = = 
: : 
= = = 
: = = 
ei : 
= : 2 § 
= = = = 
i i : 
= = = wr 
= = = 
= 3 = 
= ¢ / = s = 
: &. REMCO : 
= = = 
i : : 
3 3 = 
3 = = 
3 = = 
= =: = 
3 2 = = 3 
= = = 3 
: : A 
| : 3 


12 


SEARCHLIGHT SECTION 


Vol. 51, No. 26 


Power 


BOILERS 


FOR A.S. M. E. RE- 
QUIREMENTS 


RETURN TUBULAR 


225 hp., 84-in. x 20-ft. Return Tubular, 
125 lb. pressure, 4-in. tubes. 

2—175 hp., 72-in. x 20-ft. Return 
Tubular, 125 Ib. pressure, 3-in. 
tubes. 

4—150 hp., 72-in. x 18-ft. Return 
Tubular, 125 Ib. pressure, 3-in. 
tubes. 


PORTABLE BOILERS 


4—125 hp., Erie City Economic Boil- 
ers, 100 lb. steam, 108-3-in. tubes. 

1—60 hp., Erie City Economic Boiler, 
100 Ib. 


MARINE BOILER 


250 hp., 11 ft. dia., 17 ft. long Inter- 
nally Fired Marine Horizontal 
Boiler, 150 lb. steam pressure, com- 
plete with new shaking grates, 
gauges and fittings. 


WE ALSO CAN FURNISH SMALLER 
VERTICAL AND LOCOMOTIVE 
BOILERS FOR ALL PURPOSES AND 
HAVE A FULL LINE OF ENGINES, 
GENERATORS, MOTORS, AND POWER 
EQUIPMENT. 


Wickes Machinery Company 
Jersey City, N. J. 


IMMEDIATE DELIVERY 


60-Cy., 3 Ph. Steam Turbines 


2—500-Kw., 600-v., G. E. Turbo Sets. 

187 aud 125-Kva., 2300-v., G. E. Non-cond. 

500-Kw. 600 Condensing. 

300-Kw. 125 D.C., Allis-Kerr Cond. 

375-Kva., 240- -v., 2-phase, Allis Cond. Type C. 

937-Kva., 480-v., Westinghouse horizontal, Le- 
Blane cond. 

1250-Kva. Allis, 6600-y., Cond. 

1250-Kva. horizontal, G. E., 2300-v., Cond. 

PRESSURE, 2300-v., "Westinghouse 


on 

2000-Kva, 2300-v., Westinghouse Surf. Cond. 

2500-Kva., 2300-v., Westinghouse and Surf Cond. 

2300-4150-v. (Hor) turbo (Surf, 
Corid. ) 


TYPE A-C, 60-CY.,3-PH. SETS,Ete. 
2—125-Kva., 2300-v., Comp. Engine sets. 

360- Kw. 2300- 480-v., Tan. Comp., 150 rev. 
750-Kva., 2300-v., G.E. Allis, 22 x 42 x 44. 
1000-Kva., 2300-480-v., 24, 48 x 48 eng. 100 R. 
3300-Kva,, 2300-v., 3-phase, C-C engine sets. 
937- Kva., 2300-480-v., G.E., C.C., Eng. Set 150 


250-Kva., G.E., 2300-v., 200 r.p.m. Gen. only. 
25-Kva., 220-v., 2- phase, C.C., 150 r.p.m. 
25-Kva., 2300-v., G.E., C.C. engine. 
360-Kw., 2300-v., G.E.T., com. 4-valve eng. 
2—4500-Kw., 300 r.p.m., vert., 25-cy. wtr. wheel. 
3-—150 hp., H.R.T. Boilers, 130 Ib., F. S. 5. 
1—200-hp., 220-v., 500 r.p.m., D.C. motor. 
i—-Kailway 300-750-kw., 25-60-cy. 
5—-420-hp., 180 lbs. stokers, Sup, Htr. 
6—509-hp., Betting: 150. Roney Stokers. 
2—5 00-Kw., 60-cy. Ry. M.G. sets. 
3—1000-Kva., 370-v., 25-cy., C.C. Corliss. 
RELTED A-C. 60-CY., GENER. ATORS 
50 Engines, 50-hp. to 1800 hp. 
125-Kva., 240-v., 900 r.pm., G.E., D.C. Ex. 
187-Kva., 240- 180- -v., 600 rp.m., Westinghouse. 
250-Kva., 2300-v. GC. E., 200 r.p.m. Gen. only. 
300-Kva., 2300-v., 600 rev. G. E. 
312-Kva., 240-v., 600 rev. 

Rotaries, Rock’ Crushing Plants, Pumps, Con- 
densors, Gas and Oil Engines. 


ROSS POWER EQUIP. CO. 


Indianapolis, Ind, Main 7200 L. D. 


MAC GOVERN 
& COM PAN 


114 Liberty Street, New York City 


Steam Hoisting 
Engines 
IN STOCK 


2—34x Flory double drum, twin cyl., drums 
27 in. diam., cable space 30 in., capacity 3000 
Ib. per single line on one drum at a time. 

1—7 x 10-in. Skeleton steam steel frame Foist 
double drum, drums 14 x 26} In., with about 
300 ft. of tin. cable. 

1—7 x 10-in. Lidgerwood, double drum Hoist, 
arranged for boiler, drums 14 in. diam. x 2 27 in. 
face x 6 in. flanges, 20 hp 

1—7 x 10-in. oe Tt double drum Hoist, double 
cyl., drums 14 in. diam. x 23 in. face x 6 in 
flanges, lb. capacity. 

1—7 x S., single drum, double cy1., 
in. ris um. x21 in. face x 6 in. flanges. 

1—6} x 10-in. Lambert, single drum, single cyl, 
drum 18 in, diam. x 21 in. face x 3 in. flanges’ 
with 18 hp. boiier. 

1—5} x 8-in. Lambert vertical, single drum, single 
eyl., drum 10 in. diam. x 20 in. face x 6} in. 
flan ges, complete with boiler. 

1—5 x 8-in. Lidgerwood, single drum, single cy). 
15 in. x 21 in. face x 6'in. llanges, 

000 Ib. capacit: 


Send for our special lists of New and 
Used Induction Motors. 


BRANCH OFFICES: 
Pittsburgh, Pa.: 498 Union Ayeade Bldg, 
Seattle, Wash.: L. C. Smith Bldg. 
Montreal, Que.: 285 Beaver Hall Hil] 


Regular Factory Prices. 


MOTO 


Immediate Delivery 


Largest stock of its kind in America. 


NATHAN KLEIN & CO., Wholesale Distributors 
New York City 


Remanufactured 
Engines 
Guaranteed 


1—Upright engine, approximately 8 to 10-hp. 
1—Atlas center crank, 12 x 20-in. 
1—Chandler & Taylor, self contained, 9 x 12. 


BOILERS 


1—-High pressure, 48-in, x 16-ft., practically new 
boiler, complete with stack. 

1——Upright boiler, 36-in. dia. by 6-ft., woth sixty 
2-in, flues, is approximately 15-hp. 

1 Horizontal 25-hp. boiler, complete with stack. 


BOILER FEED PUMPS 


1-—Worthington Duplex steam pump, 54% x 
s 
1--Union Pump Company, 4 x 3 x 5 


DRY KILN EQUIPMENT 


30 ton of rail—1l2, 16, 20, 25 and 35 Ib. 

30,000 ft. of L-in, good second hand p pe. 

1-—Sturtevant dry kiln outfit, less than two years 
old, with approximately 3,000 ft. of pipe in 
coils, fan is directly connected to upright 
engine. 

Sturtevant fan 54-in., 
engine, without coils. 


directly connected to 


NOBLE MACHINE COMPANY 


Fort Wayne, Indiana 


SALE 


PUMPS 
‘Two 8-in. x 16-in. x 12-in. Rota- 
tive Dry Vacuum steam-driven ; in 
good condition. 


REDUCING VALVE 


Also one “Davis” (5-in.), reduc- 
ing from 160 Ibs. to 100 Ibs. ; new. 


PHIL CARLIN . 


Supt. W.W., Sioux City, lowa 


REBUILT POWER AND | 
MINING MACHINERY 


1—-90-H.P. Olds Gas Engine. 
1—100-H.P. 3 Rathburn, 3-Cylinder Verti- 
cal Gas Engine, 
3—Corliss Engines, 14 x 36, 16 x 3 
18 x 36. 
1—526-ft. (Class H-2) Stcam-Driven 
Compressor. 
1—97"-ft. (Class A) Steam-Driven 
Compressor, 
i—11 x 15 Double Engine Link Motion 
Mine Cage Hoist. 
UNITED IRON WORKS, INC. 
Joplin, Mo., U. S. A. 


CORLISS ENGINES 


Hamilton-Corliss, 15 x 30, heavy duty, 150 
rpm, 125 Ib. pressure 


Russell, 200 r.p.m., 125 Ib. pressure. 
Both first-class condition 


GAS ENGINES 


i hp. Miller, 2 cylinder. 

1— 85 hp. Columbus, 2. cylinder. 

1— 75 hp. Davis, 2 cylinder, 2 cycle. 

1 0 hp. Walrath, 2 cylinder, vertical. 
1 5 hp. Walrath, 2 cylinder, vertical. 


LOWE BROS. MACH. & ENG. WKS. 
200 W. Mound St., Columbus, O. 


BOILERS, TUBES, TANKS 


2—Erie City Watertube. 400 hp. each. 
1—Mass. Standard 7°-in. x 17-ft. G-in. H 
T.. 125 Ib. pressure. 
4—M:z Vertical Boilers, 500 hp., 
insure for 175 Ibs. Immediate delivery 
Many Other Boilers 
Second hand Pipe, Boiler Tubes, Tanks 
Relaying Ra'ls, Beams. 
50 Tons second-hand %-in. Loco. Tubes. 
1—1!500 hp, Berryman Feed Water Heater. 
1-—1300 hp. George F. Blake Heater. 
16—7x10 double drum Stroudsburg En 
gines fitted with link motion. Drum- 
°4-in. x 24-in. with rear one having 
concave ends for transversing line. | 
125.000 ft. of %-in., 1%-in. and 1',-in 
Wire Cable. 


THE PERRY, BUXTON, DOANE CO. 
214 W. First St., South Boston, Mass. 
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Low Cost Pressure Contro 


= Steady reduced steam or air pressure without wasteful throttling and 
leakage losses can readily be maintained on your lines at the lowest 
cost for attendance and repairs by means of 


3 


MASON REDUCING VALVES 


They have made good in practically every class of service for the past thirty-eight 
years. Made to give any pressure range required in practice and guaranteed to hold 
the reduced pressure constant, regardless of pressure fluctuations on the initial side or 
the amount of steam or air passing through them. 


Thousands are in use in leading power and industrial plants where they have increased 
the efficiency of auxiliary equipment drives, heating and drying systems, cooking, evap- 
orating, digesting and other processes that require steady steam pressure and temper- 
ature. 


Our engineering department is always glad to assist prospective purchasers in the 
solution of their special pressure regulating problems. Consult us freely about yours. 


For Oil Fired 


Boiler Furnaces 


Where steady oil pressure is re- 
quired to maintain the best com- 
bustion efficiency of the oil burning 
equipment your pumps should be 
fitted with 


MASON 
Steam Pump 
Pressure Regulators 


Ideal for maintaining a constant oil 
discharge pressure on the line up 
to 150 lb. Easily adjusted and set 
for the pressure desired. Require 
no further attention in_ service. 
Furnished all bronze in sizes from 
\4-in, to 1-in. inclusive and in iron 
body to 4-in. inclusive. 


Your local dealer carries the Mason line of products. 
For special problems and technical advice consult us. 


many ways. 


MASON REGULATOR CO. 


Adams and Medway Streets, Boston, Mass. 


For Constant 
Water Pressure 


on either hot or cold water lines 
in the plant, factory or institution 
vour service lines should be 
equipped with 


MASON 


Water Reducing 
Valves 


Expressly designed for water. 
Fitted with long springs to mini- 
mize wear and pressure fluctua- 
tions. Very sensitive and positive 
in operation. Meet every require- 
ment for constant pressure on serv- 
ice mains in the plant. 


He can assist you in 
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You can be proud of the Dominion Line 


Main Office: 154 Nassau St., New York, 
Baltimore, Cincinnati, Indianapolis, Los Angeles, New York, 67 Murray St., 
Norfolk, Philadelphia, San Francisco, Seattle. 


MILL~ MARINE” 


FHARDWARE GEO. A.MYERS & CO. sme. suppues 
Darcoid Sheet Packing. Dominion Auto Sheet White Friction Fine Dominion Radiator 
Rodtite Valve Stem Packing. Duck Packing. Hose. a 
Packing. Rodtite Auto Pump Earl | Square Flax Griptite Brake Lining. 
Sovereign Regular Ex- Packing. Packing. | Griptite Clutch Fac- 
pansion Packing. Sovereign Asbestos Old Dominion Asbes- ing. 
Rodtite High Pressure Wicking. tos—Metallic Gas- Sovereign Ford Trans- 
Packing. Domino Safety Serv- kets. ‘ mission Lining. 
ice Tubes. Darcoid Universal 
Valve Discs. 


ASBESTAS & RUBBER CORP. 

+2 

{ 

HH DARCOID SHEET PACKING STAYS PUT we 

EH 


TRADE MARK 
or 


Tanners and 
Belt Manufacturers 
69 CLIFF ST., 

NEW YORK, USS.A. 


DUXBAK Waterproof 
Leather Belting 


ALWAYS LEADS IN TESTS OF 


Quality, Endurance and Satisfactory 
Service 


“SAFETY” PLASTIC 


METALLIC PACKING 


For Steam, Wate -, Air, Gas, etc. 


GUARANTEED TO LAST TH REE YEARS 
ithou enewa 
Drop us a line = let us tell you all about this 


emarkable Packing 
Established 1899 


Steel Mill Packing Co., Detroit, Michigan 


| 


Metallo Gaskets show the life and “comeback- 
ability” a gasket must have in order to make joints 
tight and keep them so. Try them for ninety days, 
and if they do not show these qualities and results, 
you may return them at our expense. 


METALLO GASKET CO. 


22 Bethany St., New Brunswick, N. J. 


THE JOHNSON FRICTION CLUTCH 


Single and double clutches of exceptional 
quality—simple, compact, and durable— 
for use with standard pulleys on light 
powered drives. 


Write for our Gold Catalog 


THE CARLYLE JOHNSON MACHINE CO. mancnester conn 


NEW Belt Users’ Book = 
FREE 


Revised and improved, to help you get the 
best from your belts. Rich in valuable in- 
formation. Write for it, gratis. 

J. E. RHOADS & SONS 
Philadelphia, 18 N. Third St.; New York, 
108 Beekman St.; Chicago, 328 Randolph St. 


Factory and Tannery, Wilmington, Dei. 


1 
; 
— 
4 
he 
4% 
{i 
i 0 MINIQ \' 
¥ = 
a 
= = = 
hore = = = 
= = = = 
Fe = = = 
= 
= = : 
: 
= = E 
AT = = 
= = 
= = 
= = = Manufactured | Sly DY) 
WM. B. MERRILL CO., 
i 


Buying—P O W E R—Section 


H pee, oe The High Cost of Belting is a bug-a-boo that never troubles the man who buys his 
be belting on the basis of horse-power-cost-per-vear. He knows—possibly from bitter 
experience—that there’s nothing more costly than a “cheap” belt. He knows that 
the secret of belting economy lies in buying the best belt he can get, for every drive— 
NN | ty which presupposes a clear knowledge of the fact that different drives need different 
nT * Sa belts, and that any belt needs the right care. “Ihe House of Ladew produces leather 

a belts as good as belts can be made. And Ladew engineers are ready to tell what Ladew 

Belt will be best for each and every drive. 


EowR LA DEW 6 


NEW YORK.NYY..US.A. 
Sinee 1835 
Branches ana Distributers, with Complete Stocks, in AM Principal Cities 
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ae 2 Your dollar buys more actual : 
3 packing value in Regularly furnished in sheets 50 
in. x 50 in. or in lengths up to 150 
TRADE in. long. Both standard and spe- 
aM cial gaskets cut from “TENAX” 
a, can be supplied on short notice. 
ha oatey MARK Place a trial order NOW 
i Compressed Asbestos 


Sheet Packing 


The Original Blue Sheet 


Because it will not leak and cause loss of productive 


time. 
Because it costs less per joint packed—as it is lighter than 
1 rubber. 


Because once in a joint, it is there to stay. 
Because it will not rot, tear, burn or disintegrate. 


Sold By Good Jobbers 
Everywhere 


ee Advance Packing & Supply Co. 
64 East Lake St., Chicago, III. 


Pacific Coast Representatives: 


ALLIED INDUSTRIES, INC. 
283 Minna St., San Francisco, Calif. 
340 Azusa St., Los Angeles, Calif. 
1252 First Ave., So., Seattle, Wash. 


HE TIGHTNESS—treedom from 


friction and long life of Trade Mark 


66 I ° ” P 
rd 
#6) brs : 10n ac ing i : Ask us to tell you more about this remarkabie 
a ad Mr. Engineer: gasket—the only gasket that positively takes 
send you name of leading supply house who 
are advantages that are making new cus- con 
tomers and holding the old ones. 


Mr. Supply Man; Write for our special business-bringing propo- 


i : : sition. We have a new stunt that will help 
a You can tell LION Packing in three ways: bring you new business—not merely” gasket. 
but other business, too. Write today. 
running through the packing—by the circle 

eH trade mark—red line and metal studs. It “ 7 
; is therefore easy to avoid imitations. \ e New Jersey 

Write for the sample NOW 


“AKRON METAL GASKETS’ 


Copper Asbestos Ribbed Gaskets with the Inner Lap 
Corrugated Copper, Lead, Steel or Iron Gaskets. 
AkrO-Metal Gaskets for superheat, guaranteed five 
years. All kinds of metal or metal asbestos gaskets. 
\% inch to 10 feet, any size, shape or thickness. 


Akron Metallic Gasket Company, Akron, Ohio. 

eee “Lion” Auto Hydraulic 

VULCANIZED 

JAMES WALKER & COMPANY, Ltd. 

PUES i ; 46 West Street, New York City | B RE TUBES, SHEETS, 
AGENTS: J, & R. Wilson, Ine., San Francisco, Calif., Soie GASKETS, WASHERS, 
Wilson, Norfolk, J. Reynor & Son. Inc. Newpori AND SPECIAL SHAPES 

Okla.; Curry Bros. Oil Co.. Wilmington Fibre Specialty Co. 


Wilmington, Del. 
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Piping for Economy and Efficiency 
in Steam Plants 


is largely facilitated by the use of 


CRANE 
VALVES, FITTINGS STEAM SPECIALTIES 


Our engineers are always at your There isa size forevery 
service to assist you in providing {@ purpose; a metal for 
material that will meet your par- every requirement, a 
ticular requirements. weight for every pres- 
sure. 


We are manufacturers of 
20,000 articles—valves, pipe 
fittings, steam specialties, 
etc.—for all phases of power . 
plant equipment, and are 

distributors of pipe, heating 

and plumbing materials. 


SALES OFFICES, WAREHOUSES AND SHOWROOMS: WORKS: CHICAGO AND BRIDGEPORT 
BOSTON BALTIMORE MUSKOGEE CHICAGO MINNEAPOLIS TACOMA 
SPRINGFIELD WASHINGTON TULSA ROCKFORD DULUTH PORTLAND 
BRIDGEPORT SYRACUSE OKLAHOMA city FOUNDED BY R. T. CRANE, 1866 OsHKOSH FARGO POCATELLO 
ROCHESTER BUFFALO WICHITA CRAN GRAND RAPIDS WATERTOWN _ SALT LAKE CITY 
NEW YORK popes ST. LOUIS : = DAVENPORT ABERDEEN OGDEN 
ALBAN KANSAS CITY 
Y 836 S. MICHIGAN AVE. MOINES GREAT FALLS SACRAMENTO 
BROOKLYN TERRE HAUTE . 
CHICAGO SIOUX CITY SPOKANE SAN FRANCISCQg 
CAMDEN LITTLE ROCK DETROIT ST. PAUL SEATTLE LOS ANGELES 
CRANE MONTREAL, TORONTO, VANCOUVER, WINNIPEG, LONDON, ENG., 
LIMITED SYDNEY,N.S.W.. QUEBEC, HALIFAX, OTTAWA, CALGARY. 
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For quick repairs— 
McKim Gaskets— 
built by the pioneers 
in the copper-asbes- 
“\ tos gasket industry 


Send your name and address—also pipe size of 
your most troublesome fitting or union. State 
whether standard or extra heavy and nature of 


service. We will send you a sample McKim and 
our steam gasket catalog. 


McCORD MANUFACTURING COMPANY, Inc. 
DETROIT, MICHIGAN 


Manufacturers of 
McCord Force - Feed Lubricators 
and McCord Automobile Radiators 
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JEWEL 


LEATHER 


=> 
hit N 


Jewell Leather was used for belting when, 
in 1800, the first cotton gins were installed, 


The corporate personality 
of the Jewell Belting Com- 
pany was fixed by law in 
1882— 

but its real personality has 
been fixed through its abil- 
ity to solve, during 150 
years, the human equation 
between maker and user of 


good belting. 


1770 


Hartford, Connecticut 
Western Branch 
2837 So. LaSalle St., Chicago, Ill. 
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Lead plug is renewable, new valve being ground 
in the lead by a turn of the handle. Price $1.75 
each, with extra plug. 


Marion Equipment: Grates, Stokers, Soot Blowers, 
Draft Blowers, Coal Crushers 


Marion Machine Foundry & Supply Co. 


Marion, Indiana 


% 


Of 
PUA 


Rapid Transit 


A great mechanical industry of itself, yet multi- 
plied in importance because of its service to other 
industries. 


NICHOLSON FILES 


are serving faithfully in car building and repairing 
plants —day by day, year by year 
better files, more of them. And always 
of 100°% uniform cutting quality. 


NiIcHOLSON Fite Co. 
PROVIDENCE ,R.1., U.S.A. 


Vol. 51, No. 


26 


Reducing Valve 


Buy by the mark and be safe 


Write for Catalog A-10 


THE C. E. SQUIRES COMPANY 


East 40th St. and Kelley Ave., Cleveland, Ohio 


The 


ER 


Power Transmitting Machinery, 


We make a complete line of Power Trans- 
mitting Machinery, Shafting, Rope Trans- 
mission, Machine Moulded and Cut Iron and 
Steel Gears for heavy service. 


CRESSON-MORRIS COMPANY 


ENGINEERS—FOUNDERS—MACHINISTS 
Philadelphia 


Boston, Mass., 141 Milk Street. 


Penna. 


“Whale Brand” Nickel-Bronze 


Gives longest life and does not corrode. 
for disc and seats in New Bedford Valves. 
You protect your own interests when you install New Bedford 
Valves. Longest life—least attention. It’s in the material 
and workmanship. 


Write for further details now. 


Used exclusively 


New Bedford Valve Manufacturing Company 
Established 1872 New Bedford, Mass. 


Globe, Angle and Check Valves 


Specialties 


The Ohio Brass Companyt 


MANSFIELD, OHIO 
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Safe Plant Operation 


CHUTTE Automatic Emergency Stop and Check Valves, 
Triple Duty Type eliminate serious and possibly fatal ac- 
cidents due to reversal of steam flow into a damaged boiler 
or a disastrous pipe expiosion from any cause. 


They will instantly cut out a damaged boiler or shut off the steam 
flow entirely in case a break occurs in any steam pipe. 


Protect men working inside of a boiler off the line, because they 
cannot be opened by hand, but only will open by boiler pressure 
acting under the disc. This feature makes them of special value in 
safely cutting a fresh boiler into service. 


May be closed by hand or by steam or electricity from distant points. 
Made in Angle Globe or Inverted Patterns. 
Write for Catalog No. 8-B 


EVAPORATORS 

CONDENSERS 4 & DISTILLERS - 

SPRAY NOZZLES 


1150 Thompson St. Philadelphia Pa. 


Boston Pittsburgh 
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| 


i WA During the past five years 27 per cent of our out-put has been purchased 
HAA by concerns rated at a million dollars or more—big concerns like Col- 
gate & Co., Standard Oil Co., Victor Talking Machine Co., Ford Motor 
Co., Woolworth Bldg., Metropolitan Life Insurance Co., Bethlehem 


ih Steel Co. - 

A) Wil Big companies can afford to hire big men to select their valves, hot-water 

service heaters, feed-water heaters, asbestos packed cocks, power pumps, 

i etc. And big men, like big companies, don’t make many mistakes. They 

|| know what they’re doing when they place an order. 

|| Practically all of these firms have been using P & C Products for years. 

| Many have used our goods for nearly a half century, or as long as we 

have been in business. 

Gl When concerns like these use Pratt & Cady Products, isn’t it a pretty safe 

Bil guide for you to follow? 

Bl Catalog sent on request. 


f PRATT & CADY CO., Inc. 


Manufaec of Valve Asbestos Packed Cocks, Feed-Water Heater 
Hot Water t Water Serv wer Pu 
Boston Chicago rat Detroit olis New York 
Philadel = Franc 
all large citi 


Hil ty 


llar Companies Use Products 
P&C 
; COP 

it | | 
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Good Name 
Known the World Over 


RIGHT from the outset of our busi- 
ness career—we have carried out the 
idea of first quality in our valves and 
fittings, in every detail. The unseen 
parts have the same high quality as 
the seen. K &J valves and fittings 
never fail to perform. 


That is why the name of Kelly & 
Jones is so highly regarded the world 
over. 


Our full line comprises cast iron, 
malleable, brass and steel valves, 
cocks, fittings, unions, expansion 
joints, engine and boiler trimmings, 
and specialties of every description 
for every class of service from high 
pressure superheated steam down to 
heating lines. 


Write for a copy of Catalog “‘R.”’ 


i The Kelly and Jones Company 
fi Works At Greensburg, Pa. 


| i New York Chicago Pittsburgh 
i Cincinnati St. Louis San Francisco 
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MERCO 
NORDSTROM 
Plug Valves 


“Can’t Leak —Won’t Stick” 


HEY are scientifically de- 

signed to maintain a per- 
fect balance, also to provide 
ample lubrication for the plug 
—thus protecting it against cor- 
rosion and allowing it to turn 
freely. 


Write for the Bulletin 


Please send orders to our nearest office 


THE MERRILL COMPANY 


121 Second St., San Francisco 
Monadnock Bldg., Chicago, IIl. 
Cable Address: “Lurco.” 


Codes: Bedford MeNeil (either edition), Moreing and Neal, 
Western Union. 


IERICATION SCREW, 


1 La LA! 
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ELASTIC 


ANTI-FRICTION 
WASHER 


AMBER 


In ordering, please state temperature, pressure and character 
of fluid to be handled; also whether acid, alkaline or neutral. 


Safety—Performance—Durability 
are marked features, which you will find in 


Ashton Pop Safety Valves 


Just take, for instance, 
their durability—they 
have, in a number of 
cases, outlived the 
boilers on which they 
were installed and, in 
fact, one that we actu- 
ally know of, went for 
28 years before the 
first repair was neces- 
sary. Then it was only 
a matter of grinding 
out the worn part. 


Another thing—‘‘Ash- 
tons” give your boilers 
complete relief with 
an average of only 3 Ib. 
drop as against the 
usual 5 to 15 lb. drop of 
other types. 


Write for the 
Ashton Catalog. 


The Ashton Valve Company 
161 First St., Cambridge C., Boston, Mass. 
New York, 137 Liberty St. Chicago, 318 W. Washington St. 


Canadian Agents: 
Mason Regulator & Eng’g Co., Ltd., 135 Dagenais St., Montreal 


VALVE SPECIALTIES 


Regulating Valves, Balanced Valves, Back Pressure 
Valves, Float Valves, Exhaust Relief Valves, Non- 
return Valves, Stop and Check Valves, Steam Traps, 
Pump Governors, Flow Regulators, and other Steam 
Savers. Write for Complete Catalog. 


G. M. DAVIS REGULATOR COMPANY 
420 MILWAUKEE AVENUE, CHICAGO 


To Eliminate Slip 


_ Equip your pumps with the permanently 
tight seating 


WORDEN 


They turn slightly with every seating. 
Do not wear ridges. Four times the life 
of ordinary valves. 

The John Roger Company 
Coopersville, Mich. 


Cadman indestructible Blow- 
Off Valve—1914 Pattern 


Pronounced ‘‘the strongest valve made.”” Monel metal reversible seat and 
disc, extra heavy construction throughout. The Standard Blow-Off Valve 
for big boilers. Ask for the catalog. 


A. W. CADMAN MBG. CO., Pittsburgh, Pa. 


A combined safety device, non-return valve, positive stop valve 
malarm and steam separator. Protects Lives and Property. 
: Manufactured by KELLY CONTROLLER CO., Chicago, Ill. 

Write for complete explanation and description to 
THE FAIRBANKS COMPANY 
: New York Branches in 23 Principal Citi 
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eckly 
CLEVELAND, OHIO JUNE 22, 1920 


Shutdowns Are Unnecessary 


ON’T shut down your plant, be- 
cause of a tube rupture or other 
break in any one boiler. 


It is unnecessary, if you'll equip all 
boiler connections with 


The New 


STRONG 


Non-Return 
Stop Valves 


and stop the remaining boilers from 
pouring out their steam into the dam- 
aged one. 


The position of the outside lever 
shows whether the valve is open or 
closed. The lagging boiler is thus 
pointed out to the men, and is of great 
assistance to them in equalizing the 

load between all boilers. 


Automatic closure of the valve fol- 
lows the instant that the tube lets go, 
thus completely isolating a damaged 
boiler and preventing the other 
boilers from pouring their steam 
into that boiler. 


Mail attached coupon 
and secure full details. 


EAT & DISC BRONZE 
OR SUPERHEAT METAL 


JOINTS 


The Strong, Carlisle & Hammond Co. 
Cleveland, Ohio 
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‘OUT HYOROMATIC 
wo Pat. May 


Vol. 51, No. 26 


At 100 Ib. pressure, 
enough steam escapes, 
through an aperture of 
1-10 of a square inch in 
a ten-hour day to 
equal 845 Ibs. of coal, 
(Napier’s formula). 
At $3.00 a ton this loss 
totals $30.18 per month. 


Patented 


WARTWOUT Hydromatic Steam Traps save coal in three ways: first, 
by preventing any waste of steam from your coils or heaters; second, 
by increasing the efficiency of coils and heaters by keeping them free of 
water and constantly working at full capacity; third, by performing more 
effectively and dependably than other devices intended for the same purpose. 


Intermittent in action, the opening of the trap allows the full force of 
the steam to drive through the pipes blowing out all water which has col- 
lected on the sides and in the pockets, leaving them free to radiate at full 
capacity. When the steam reaches the trap the valve is instantly closed 
and water-sealed,—no steam can escape. The action is positive and simple 
as there are no delicate temperature adjustments or small, delicate parts 
to get out of order. 


Ruggedly built, with few parts and _ fool-proof, SWARTWOUT 
Hydromatie Steam Traps appeal strongly to the economical plant owner. 
In many instances they have paid for themselves in less than one month. 
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Note these ten big features 


Operates on gravity and buoy- 7 Discharges water only—no 
ancy only. steam. 


Has only two moving parts. No wire drawing of steam to 


Bucket operates in clean water cut the valve. 


on self-cleaning hinge. 
Adaptable to any pressure up 
Patented water-sealed valves. to 250 lb. by change of valve. 


No float to collapse. 10 Guaranteed for ABSOLUTE 
Monel metal valve and seat. satisfaction. 


There’s a bulletin on this trap which should be 
read by every plant owner or operator—orite for it. 


SWARTWOUT SPECIALTY DIVISION 
of 
THE OHIO BODY & BLOWER CO., CLEVELAND, ,O. 
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HE NEW BUNDY Hot Water 

Tilting Pumps handle a larger 
volume of water. They handle as 
much as seven times the volume han- 
dled by ordinary traps of equal pipe 
size connections. They have a fixed 
discharge valve which will not leak 
steam, water or air, and is actuated by 
the movement of the bowl. 


Adjustment of return pressure at the 
inlet is never required. 


No condensate can be carried by, re- 
gardless of fluctuations in the inlet 
pressure between a vacuum and 100 Ibs. 


Mfrs. of Bundy Return Traps—Bundy 
Separating Traps—Bundy Vacuum Traps 
and Bundy Tilting Traps. 


Nashua Machine Company 
Nashua, N. H. 


BRANCH OFFICES: 


Boston New York Philadelphia 
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BUNDY Service will help you to put 
a Bundy Pump or Bundy Trap where 
it will do the most effective work. 


Write or phone our nearest office 
for Catalog “‘G” and any 
information. 


Baltimore 


127 Federal St. 74 Cortlandt St. Pennsylvania Bldg. ftquitable Bldg. 


Sterling Steam Traps 


save coal ana reduce boiler stresses, by returning 
the condensate under pressure at a temperature of 
300 deg. F. or more right into the boilers. 

Once installed you can practically forget them. 
They need no coaxing or adjusting to keep them 
in service. Get all the facts. /W rite. 


Templeton Mfg. Company | 


Water 


Rectification Systems 


of every description 
Pressure and Gravity Softeners~lron and 
Oil Removal Apparatus ~ Pressure and 
Gravity Filters~ Filtration Equipment 
The Permutit Comp any 


440 fourth Ave. New York 


McDaniel Improved Traps 
mean 


CONTINUOUS OPERATION 


without Steam Leakage 
Write for information 


Watson & McDaniel Co. 


150 N. 7th St., Philadelphia, Pa. 


ALBANY STEAM TRAP CO. 
ALBANY, N. Y. 
Manufacturers of 

RETURN STEAM TRAPS 
NON-RETURN STEAM TRAPS 


115 Business St., Hyde Park, Mass. 


PUMP GOVERNORS, ETC. 
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ASK YOUR 
CONSULTING 
ENGINEER 


Part oj an industrias 
piping installation 
at the White 

Cotton Mills, Green- 


Besides Engineering 


Engineering experience is vital in an industrial piping installation 
like this. But beyond engineering is installation.—the practical 
putting into operation of engineering plans. In both respects the 
Grinnell Organization is complete, having offices in all large cities in 
the United States and Canada. 


RINNELL 


EXECUTIVE OFFICES 


COMPANY 


PROVIDENCE, R. I. 
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Part of an industria 
piping equipment in a 
power station of the 
Rhode Island Company, 
Providence, R. I. 


IF IT’S INDUSTRIAL PIPING, TAKE 
IT UP WITH GRINNELL COMPANY 


Automatic Sprinkler Systems————— 
Steam, Hot Water and Gas Heating 
Power and Related Piping 

Pipe Bending, Threading and Fabricating 
Welding 
Fittings, Pipe, Valves 
Process Piping of all kinds 
Piping for Acids and Alkalies-———— 
Compressed Air Lines 
Water Supply Systems 
Hydraulic Piping 
Gordon Dryers 
Safety Fuel Saver 
Constant Level Size Circulating System 


GRINNELL 


EXECUTIVE OFFICES 


COMPANY through 70 years 

of experience has gained a fund of practical 
knowledge of industrial piping that is a distinct 
asset to those seeking an unusual service in 


industrial piping work. 


In some instances our being the largest organ- 
ization in the field may prove a further asset 
where quick manufacture or parts and speedy 
construction are vital requirements. 


COMPANY 


OVIDENCE, R. I 


OFFICES IN ALL LARGE CITIES OF THE UNITED STATES AND CANADA 
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Can You Save 
*4 Your Steam Trap 
Costs by Installing the 


Steam Trap Sarco? 


That depends upon what your requirements are. 


We do not claim that the Sarco replaces every steam trap on the market. But we do 
say that in its OWN FIELD, the position of Steam Trap Sarco is unassailable. 


The Sarco is the only liquid expansion trap made. Therefore, if your pressure is between 
15 and 200 pounds, your choice is limited to the Sarco or a cumbersome bucket or float trap 
costing three to four times as much. 


Price, however, is not the only advantage that Sarco holds over the bucket or float trap. 
Sarco is small, easily installed and highly flexible. It measures only a few inches, screws 
right onto the pipe like an elbow and requires no building up or special foundation. 


In every big plant there are many points which should be trapped, but where there is no 
room for a large trap, and the cost of ordinary traps would be prohibitive. In such places 
you can install a Sarco and save all around. 


If you are not sure whether the Steam Trap Sarco will meet your requirements, tell us 
what they are and we will advise you candidly. If another type is better for you, we will 
not attempt to sell you ours. 


Where there is any doubt in your mind or in ours we will send you Steam Traps for a 
FREE TRIAL, so that you can be SURE that Sarco is the trap for you before you incur 
a single cent of expense. 


Send for our new price list, Booklet A-5, and free card model, which shows how Sarco 


operates. 
SARCO CO., INC. 
229 Broadway, New York City 


Ellicott Square Majestic Building Detroit 
6523 Euclid Avenue Peacock Bros Montred! 
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Measure Your Feed Water 


with a HOPPES V-NOTCH METER, and 
determine whether or not your plant is being 
operated economically, and the maximum 
amount of power is being generated. 


There is a constantly increasing demand for 
Hoppes V-Notch Meters, as leading engineers © 
after careful investigation have found the 
HOPPES to be the most accurate meter in 
the world. Hoppes Meters are in daily use 
in some of the largest plants in the country. 


Another feature in favor of the Hoppes 
Meters is the extreme simplicity of construc- 


tion. 


There are no complicated parts to get 


out of order. 


There are other advantages in the Hoppes V-Notch Meters which are not found in any 
other, and if you are interested in metering your feed water it will pay you to investi- 
gate the merits of the Hoppes Meter. We have a new catalog which fully describes 
and illustrates our Meters, and we will send you a copy of same on request. 


We also manufacture FEED WATER HEATERS, LIVE STEAM FEED WATER 
PURIFIERS, STEAM AND OIL SEPARATORS AND EXHAUST HEADS. 


THE HOPPES MFG. CO. 


19 LARCH STREET, SPRINGFIELD, OHIO 


Regardless of sudden heavy drafts, or 
fluctuations in the supply of exhaust steam 
—a constant supply of hot water is always 
assured by 
Type K 
WHITLOCK tl Heaters 
Horizontal or Vertical 


“WHITLOCK HEATERS 
Have Everlasting Copper Tubes” 


Write for Bulletin No. 40 
WHITLOCK COIL PIPE CO. 


Hartford, Conn. 


Branches in Principal Cities 


Konehead Feed Your 

Boilers 

-Back-toBoiler—> Pure Water 
SYSTEM HOT! 


OW much of your fuel are you wasting each month? 

To save all of the costly heat units it generates 

you must get the condensation back to the boilers while 
it is HOT. 


The “Morehead” book will tell you how. 
Ask for your copy AT ONCE. 


Morehead Co., E- Detroit, Mich. 


ATTERSON - BERRY- 
MAN Feed Water Heat- 
ers and Purifiers are 
expense savers. 


They take up little space—save their 


ELESCO SUPERHEATERS 
and SUPER COILS 


FOR ALL INDUSTRIAL PURPOSES 
Send for Bulletins AT-1, AT-2 and AT-5 


LOCOMOTIVE SUPERHEATER CO. 


General Offices—30 Church St., New York 
Pitt.burgh—Oliver Bldg. Chicago—Peoples Gas Bldg. 


cost in coal, and repair saving—reduce 
seale troubles and increase efficiency of 


the boilers. 60 days’ trial. Write for 
catalog. 


The Patterson-Kelley Co.. 
28 Cortlandt St., New York 


Also Manufacturers of Hot Water Heaters of 
all types, for all purposes, for use with ex- 
haust or live steam, or in connection with low e 
pressure heating systems, 


Use J. R. S. FUEL BURNERS 


These will keep the plant running 


All Grades of Fuel Consumed Including 
Screenings, Coke Breeze, Etc. 


Mechaniceville Specialty Supply Mfg. Company 


Mechanicville, N. Y. 
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$7000 


$6000 


$5000 


$4000 


$3000 


- 


- 
$2000 = 
$1000 


ist Year 2nd Year 


The full line in the chart 
above shows the usual prog- 
ress of the average man who 
takes up work in the power 
plant. From helper, water 
tender or fireman up to engi- 
neer—but there he usually 
stops. Study the full line care- 
fully. 


Now what does the dash 
line show? Same start as 
helper, water tender or fire- 
man up to engineer—but in- 
stead of following a horizontal 


line for many years it starts 
moving up into the $4,000 to 
$7,000 class very quickly. 


What Has Happened? 
The full-line man has been 


content to work along follow- 
ing the bitter route of experi- 
ence and trusting to luck to 
makesuch progress ashe could. 


The dash-line man, however, saw 
a real opportunity from a fuel con- 
servation standpoint. He realized 
that the largest item of expense at 
the plant was fuel, and right there 
lay wide open the avenue for success. 
He used his spare time to get infor- 
mation on fuel conservation— 
combustion—and has become a 
Combustion Expert. His services are 
in demand at a large salary at any 
time. How to get the training in 
Combustion Engineering without 
leaving one’s work has, however, 
up to this time been quite a problem 
for the average man. 


Learn Combustion 


the New Way 


Conditions have changed consid- 
erably inthe last few years. Economy 


3rd Year 4thYear 5th Year 


in handling fuel is more necessary 
today than it ever has been. There 
are unlimited opportunities at the 
present time for the man who will 
learn good boiler room practice and 
obtain a better knowledge of com- 
bustion. 


For the first time you have the 
opportunity of obtaining a thorough 
knowledge of combustion thru a non- 
resident Course, written in simple, 
everyday language— easy to under- 
stand—and completely illustrated 
in an interesting as well as an in- 
structive way. 


The Educational Staff 


The leading authorities on Com- 
bustion have prepared and are 
directing this easy reading Course. 
Joseph W. Hays, Author and Edu: 
cational Director, is widely known 
as one of the leading contributors 
to the literature of the subject. The 
educational staff of reviewing and 
advisory editors includes the best 
known men in the combustion field, 
all specialists and authorities on 
Combustion Engineering and Plant 
Management. 


They are Arthur L. Rice, Editor 
of Power Plant Engineering ; David 
Moffat Myers, Advisory Engineer 
for the U. S. Fuel Administration ; 
W.L. Abbott, Chief Operating Engi- 
neer of the Commonwealth Edison 
Co. of Chicago ; Fred R. Low, Editor 
of Power; Prof. S. W. Parr, Depart- 
ment of Chemistry, University of 
Illinois ; Joseph Harrington, formerly 
Administrative Engineer, U. 8. Fuel 
Administration, and I. E. Moultrop, 
Construction Bureau, Edison Electric 
Illuminating Company. 


Spare Time Only 
Necessary 


No technical education is needed 
to understand the Hays Course and 


6thYear 10thYear 


Which Your Efficiency Line? 


Service. It requires only an average 
of one-half hour daily of your spare 
time to complete it on the regular 
schedule. The enrollment fee is very 
reasonable and easy terms of pay- 
ment are allowed, if necessary. 


The Course has been highly en- 
dorsed by leading engineering firms 
thruout the country, who have 
recommended the Course to their 
employees, and in a number of plants 
as many as fifteen to twenty men 
are enrolled. 


Send for Free Book— 
“Opportunities for the 
Combustion Expert” 


For the man who wants to forge 
ahead in the combustion field who 
wants to change from a full-line to 
a dash-line man—we have prepared 
a handsome and interesting book, 
“Opportunities for the Combustion 
Expert.” A copy will be sent free 
upon request. 


It points out how in a very short 
time you can master the Hays 
Course and become a Combustion 
Expert with a considerably larger 
salary. Return coupon below today. 
Hays School of Combustion, Dept. 
16B,1412-14 Michigan Avenue, 
Chicago, Ill. 


Address 
City..:. 
State 
Position 


(Name of Company, 


Dept.10B, 1412-14 S. Michigan Ave. 
Chicago, Illinois 


Send for Free Book — “Oppor- 
tunities for the Combustion 


Hays School of Combustion 
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Send the 
Coupon 
Now! 
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Common 
Sense 

In 

Power Plant 
Operation 

Is the 


Keynote of 


Fernald and Orroks’ 


Engineering of 
Power Plants 


586 pages, 6 x 9, 309 illustrations 
$5.00 net, postpaid 


On every page of this book is an 
idea, a suggestion or a plan that 
will help you to operate your power 
plant to the best advantage. It 
emphasizes the practical side of 
the subject. Common-sense is the 
keynote of the information this 


standard book offers. 


See the book—FREE 


F Coupon 


MeGraw-Hill Book Co., Inc,, 239 W. 39th St., New York. 


Engineering of Power Plants, $5.00 net, postpaid. ; 
for the book or return it postpaid within 10 days of receipt 


Member of the A. S. M. E.?..... 
Regular subscriber to Power?.... 
Signed .. 


Address 


Otficial Posttion . 


You may send me on 10 days’ approval Fernald and Orrok’s 
I agree to remit 


Name of Company 


Canada only.) 


(Books sent on approval to retail customers in the U. S. and 


P6 


UARANTEE 
ONSTRUCTION 


( OMPANY 


C.L.INSLEE EDWARD BURNS 
W.G.HUDSON W.W.RICKER 


Vol. 51, No. 26 


New York Air Brake Co., Watertown, N. ¥. 


The Time Element 


To minimize the period during 
which capital is idle—the period be- 
tween decision-to-build and readi- 
ness-for-occupancy—tests the skill 
and resource of any contractor. We 
have the organization, the equip- 
ment, the purchasing power, the ex- 
perience, which enable us to reduce 
the time element in building to the 
economic limit—without any sacri- 
fice of quality in materials or con- ' 
struction, and without any increase in 
cost beyond that inevitably identified 
with speed work, 


Bulletin 125—“Mills, Fac- 
tories, Power Plants, and 
General Engineering Con- 
struction.” 


Address—138 Cedar St. 
New York 


CONTRACTING 


| ENGINEERS 
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Typical Cable Way installation showing’ bucket traveling on cable and carrying coal into power house. 


WY 
will add to your profits 


Your desire to save money in your handling of knowledge of coal handling problems has produced a 
coal will lead to one conclusion; that the GOD- system of coal conveying which is transforming 


FREY SYSTEM IS INDISPENSABLE. liabilities into assets and eliminating 
Years of engineering skill based on an intimate labor troubles, 
demurrage costs and 
waste of time. 


We can serve you. The Godfrey System is speci- 
ally adapted for every convey:ng requirement. It 
will unload your coal, coke, sand, gravel or similar 
material and place them wherever you desire. By 
means of a grab hook lumber and logs can be un- 
loaded and piled quickly and economically. 

One man operates the entire system by means 
of a motor driven hoist. The operator, hoist and 
motor are on the ground, which permits of economy 
of installation and operation. 


Write for literature. 


Papular Godfrey installation showing steel A-Frame The Godfrey Conveyor Company 


type of construction — bucket traveling on 113 13th St., Elkhart, Indiana 
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A graphic illustration of how BAL- 


J w 
ILY ANCED DRAFT increased the aver- 
cToRS: - — Me for" age CO, from 8.5% to 11.7% with the 
ere Jo— (30.0 same amount of fuel. Note particularly 
aw the bracketed section of the table which 
a gives CO. with BALANCED DRAFT 


thew shut off; and remainder of table which 
shows increase in CO. with BAL- 


ANCED DRAFT operating. 


alanced Dra 


Can Increase Your CO, 


HE figures in the above letter show the astonishing results 
obtained by Balanced Draft in a large New England Plant. 


With Balanced Draft operating the draft and represents only a small part of the 
over the fire was maintained at .05 and yearly saving in fuel accomplished by 
06. This gave maximum production of Balanced Draft—now over 750,000 tons 
co,. Then Balanced Draft was shut off annually. 

and the CO. fell from 11.1% to 7.8% mi : - 
ind in 20 minutes, to 6%. Balanced and everybody is very well pleased. 
Draft was again thrown in. Instantly whanics 
ind automatically the draft was returned co. 78, to 


to and maintained at the correct suction 11.16; 
14. wouldn't you be pleased? Bal 
= CO, jumped anced’ Draft can perform for your plant 
the same amazing fuel savings that it i- 
The case is not a single, exceptional in- getting for these other boilers, Two 


stance, but one of many startling records vents spent now may save you thousand- 
made in over ‘2,000,000 H.P. of boilers in in the coming year. Write us today for 
which Balanced Draft has been installed: particulars. 


The Engineer Company 
17 Battery Place CTurner BaffleWalls) New York City 


Produced exclusively by The Engineer Company 


ATLANTA CLEVELAND MONTREAL PITTSBURGH 
Trust Co, of Georgia Bldg. 515 National City Bldg. Coristine Building Jenkins Arcade Building 
BOSTON DETROIT NEW ORLEANS ST. LOUIS 
10 High Street 870 Woodward Ave. 847 Baronne Street Railway Exchange Bldg 
CHICAGO MINNEAPOLIS PHILADELPHIA WILKES-BARRE, PA. 


Lild S. Michigan Ave. Builders’ Exchange Bldg. 1010 Harrison Building 21 Bennett Building 
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Frederick 
Conveyors 


OR conveying Ashes, Flue Dust, 
F Coal Dust and Combustion 
Waste. 


They are simple in design, construc- 
LI tion and application. Positively in the 

lead in maintaining economy and high 
efficiency. 


AND 


They are being installed in plants that 
/ demand the best. Investigate and let 
) ss us show how you can save money and 
rT labor by installing the Frederick Con- 

veyor. 


Let our recognized expert engineering 
department solve your conveying prob- 
he lems. An unbiased authoritative engi- 

l \ neering opinion is assured without 
charge or obligation 


ae FREDERICK PRODUCTS 
or Underfeed Stokers 


= Steam Jet Conveyors 


THE FREDERICK ENGINEERING CO. 
FREDERICK, MARYLAND, U. S. A. 


MAIN OFFICE: 
61 BROADWAY, NEW YORK 


. Cleveland Office: Pittsburgh Office: Philadelphia Office: 
: 956 LEADER-NEWS BLDG. JENKINS ARCADE 1010 HARRISON BLDG. 
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PULVERIZED FUEL EQuiIPMENT CORPORATION 


INTERNATIONAL Fuer CorPoRATION 
30 CHURCH STREET 


NEW YORK 


Induced Draft 


To burn powdered coal 
efficiently in steam boilers, 


to avoid slagging and _ boiler 
setting troubles it must be burned 
at low velocity. 


LOPULCO Pulverized Fuel Sys- 
tems are the. only systems em- 
bodying the induced draft principle. 


LOPULCO Systems are fully pro- 


tected in their exclusive right to 
this method. 


Cy} 


Orton & Steinbrenner Co. 
Coal Crushers 


Produce clean and uni 
form coal. graded for 
stoker use. and free from 
dust and “fines.” Rolls 
ean be separated to al- 
low «oal to pass between. 
wichout running the 
crusher, All wearing parts 
built of cast steel. in- 
suring longest wear and 
lowest maintenance ex- 
peuse, 


ORTON & STEINBRENNER co. 


Factory: Huntington, Indiana 608 S. Dearborn St., Chicago 


Brady Power Plant Equipment 


Traveling Grate Stokers 


Steam Jet Ash Conveyors 
Automatic Coal Scales 


Flat Furnace Arches 
Write for Catalog 
THE JAS. A. BRADY FOUNDRY CO. 


45th St. and Western Blvd., Chicago 


STEAM JET CONVEYORS 


For Handling ASHES, SOOT, con. SIFTINGS, FURNACE 
DUST, LOCOMOTIVE CINDE 


United Stokers Corp., Old alee Bldg., Chicago, III. 


SCOOP CONVEYOR 


FOR STORING**0 RECLAIMING, 
ZOOO USERS ano UNLOADING 


CARS, TRUCKS ano WAGONS 


DOES THE WORK OF 
FROM 6 TO I2 MEN 
Ray) AND KEEPS EQUIPMENT MOVING 


WRITE FOR LITERATURE 


POR TABLE MACHINERY CO.,PASSAIC N.J. 


Elevating, Conveying and 
Coal Rehandling Machinery 


of a company one h has ranked high 
for over forty years. 


The Webster M’f’g Company 


Factories in Chicago and in Tiffin, Ohio 
Executive Offices: 1500 Cortland St., Chicago 


Sales Offices in Principal Cities 


irtanner 
Standardized Steam Ash Conveyor 


Removes ashes from boiler to ash pit 
mechanically. Saves labor. saves money 


GIRTANNER ENGINEERING CORP. 


1100 Broadway, New York 


PULVERIZED COAL EQUIPMENT 
FIRE YOUR BOILERS WITH PULVERIZED COAL 
Fuller-Lehigh Equipment prepares over 25,000 tons of pulver- 
ized Coal every day for Industrial and Power Purposes. 
Ask for Catalogue No. 71. 

Main Office: Fullerton, Pa., U. S. A. 
New York, N. Y., 50 Church St.; Chicago, Ill., 1336 McCormick 
Blidg.: San Fr anciseo, Cal., 719 Sheldon Bldg.: Seattle, Wash., 
714 L. C. Smith Bldg.; 25 Victoria St., Westminster, London, 
S.W.L., England. Hamburg 1, “Wallhof.” Glockingiesserwall_ 


Germany. 
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“A SYSTEM OF SAVING” 


For Reduced Steam Cost 


A muck higher boiler furnace efficiency can be steadily 
maintained by burning pulverized coal and a better evapora- 
tion is assured with a Holbeck Pulverized Coal System. 


Unexcelled in operating 
economy by the best stoker 
installations. 


Positively reliable, with a 
high degree of flexibility to 
meet changing load demands. 


Saves labor in firing and 
handling. Simplifies distribu- 
tion. Greatly reduces stand- 
by losses. Gives the operator 
perfect control of fire. 


The pulverized coal reaches 
the boiler furnace in a finely 
divided state and thoroughly 
dry. Smokeless combustion is 
easily maintained under all 
conditions. 


Ask our engineers to es- 
timate the savings that 
could be made in your 
plant. No obligation for 
this service. 


The Bonnot Company 
POWER PLANT DEPT. 
Canton, Ohio 


258 Frick Annex, Pittsburgh, Pa. 


Continental and Commercial 


Bank Bldg., Chicago, III. 
1402 Morris Blvd., Philadelphia 


VAY 


x 


PULVERIZED COAL SYSTEMS 


(FOR PLANTS OF MORE THAN 500 HP.) 
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PATENTED 


‘Sole Manufacturers 


Flynn & Emrich Company 


Established Over 70 Years 


nin 


THE SIMPLEST STOKER IN THE WORLD E 
SELF-CLEANING 
HAND. 
The Cokal Lever 
Is Easy to Operate 
90°—DUMPING REFUSE AT THE REAR 
Leveling 
the Fuel mS 
Bed Before 
Adding 
More Coal 
No Multi- 
plicity of ET us show you, after a thorough study 
Levers of your plant conditions, why it will pay 
45°—-MOVING COKED COAL REARWARD you better to handle your coal mechanically, be- 
Immediately tween your point of delivery and the boiler fur- 
After Firing nace. 
Se Shall we send Bulletin 31? 
furnace front. This gas is 
completely consumed in pass- 
ing over the hot coke at the 
rear of furnace. 
One Lever 
Does It All!! > 
Hudson, New York, U. S. A. 
3 Uis— COKAL STOKER CORPORATION Boston Chicago Buffalo New York) 
= STS 1027 N. Clark St., Chicago, Ill. 
3 
3 
<oTHIS VALVE 
OR A 
DOZEN SHOVELS 
has greater 
Capacity and 
> ne generation ot powcr at a lower tuel cost. 
and ; 1s more Eighty per cent. of the direct labor in a boiler plant may be 
efficient. 
available. 
new bulletin 
JOSEPH H. ROACH & Inc. __ SYSTEMS 
3 221 So. 15th Street, Philadelphia, Pa. 110-10 
= 
The Original Hand Stoker : The Lehigh Stoker 
Bituminous Slack—Fine Grades of Anthracite = 
Coke Breeze— 
VYatcr Cooled: Grates. Simple. Efficient. 
FULLER-LEHIGH CO. Fullerton, Pa., U. S. A. 
25 Victoria St., Westminster, London, S. W.1, England 


Where 4 Were, 3 Are 


Same load, same coal, same 
attention, yet 3 boilers do 
the work of 4 at the Tippe- 
canoe, O., power plant. 

Armstrong Grates are the 
answer. Save their cost 
in4 months. Write us. 


Baltimore Maryland 


The Armstrong Mfg. Co., Springfield, Ohio 
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Ohio, 


Such is 
at the R. K. LeBlond Ma- 
chine Tool Co., at Cincinnati, 


Years 


¢, 


the record established 


DETROIT 
— Type 
STOKERS 


Next to maintained economical 
combustion and quick response 
to changing load demands, the 
simple rugged construction of 
these natural draft stokers 
stands out supreme. 

Every part is designed for 
strength and proportioned — to 
eliminate warping under heat. 
The assembly provides ample 
movement for expansion, soe 
that broken stoker parts are a 
rarity even under the hardest 
driving. 

Detroit Stokers have proved 
their ability to reduce steam 
cost”. 


Ask us to send Catalog “P” 


Detroit Stoker Co. 
Detroit, Mich. 


BRANCHES: 


Chicago Cincinnati Pittsburgh 
Philadelphia Cleveland New York 
Atlanta Boston 


* 
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Forced-Draft, Conveyor Feed 


—The Scientifically-Correct Stoker Principle 


The engineering profession in general has always admitted the fundamental 
superiority of progressive feeding, or more properly, the conveyor feeding 
principle. What shortcomings this principle may have had are now entirely 
overcome by the application of forced draft. 


In this engineering triumph—the forced-draft, conveyor-feed stoker— 
capacities of 300% are an every-day occurrence. Economies after deducting 
for auxiliaries slightly exce/ those of any other forced-draft type. Flexibility 
sufficient for all practical purposes is obtainable. Coking coal may be 
burned successfully. 


With these fundamental facts demonstrated, it it obvious that such things as the 
ease in handling, absolutely automatic operation, absence of clinker and perfec- 
tion of ash disposal put this type of stoker unquestionably in the foreground. 


THE STOWE STOKER is destined to dominate this field because: 

(1) A single Stowe Stoker can be used for units up to 1500 H. P., 
thus doing away with the center fire wall. 

(2) Graduated air spaces are substituted for the complicated 
arrangement of various air pressure compartments. 

(3) Drippage, instead of clogging air passages, falls into a pit pro- 
vided for that purpose. 

(4) Itisthe only conveyor feed built on a decided incline and there- 
fore excels in strong ignition temperatures. 

(5) It is the only conveyor feed that holds the nearly spent fuei 
back on the grate until every bit of combustible is consumed. 

(6) There are no air ducts in the firing aisle. 


In selecting your forced-draft, conveyor-feed stoker, keep in mind these 
outstanding advantages of the Stowe Stoker. 


Branch Offices: 
CHICAGO, 1366 Peoples Gas Bldg. PITTSBURGH, 901 Oliver Bidg. 
NEW YORK, 504, Fifty E. 42nd St. 


Agents: 
PHILADELPHIA, PA. KANSAS CITY, Mo. CHARLOTTE, N.C. 
A. C. Warner Co., Thermal Efficiency Co., J. R. Purser, 
Bulletin Bldg. 1210 Scarritt Bldg. 406 Com. Bank Bldg. 
DENVER, COLO. WINNIPEG, CAN. MONTREAL, CAN. 
Schwarz Eng. Co., Wm. A. Goold, John C. Russell, 
310 Mack Bldg. 701 Merch. Bk. Bldg., 109 Place D’Youville 
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Riley Stoker Grate Construction 


Each and every line of grates, extending from the front to 
the rear, can be operated independently of all others. 


TFORULIRS 


It is therefore possible by changing the length of movement 
of one or more of these grate sections--to alter the condition 
of the fuel bed in any one spot, in front or back, without 
affecting the general conc ition of the fire. 

A Riley fuel bed—-means better operating conditions 
—higher efficiency —greater capacity—less fuel and labor 
and reduced inaintenance. 


Catalog P-6 explains the live grate construction. 


Sanford Riley Stoker Co. Spe 


“BLA 
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HE following reasons explain 

why the CYCLONE Grate 

excels in  economy—-why it 
saves coal, 


Because it cuts off the ash from the 
bottom of the fire. 


Because it settles the fuel bed, free 
trom thin spots. 


Because it maintains an even, steady 


draft. 


Write for further details 


Cyclone Grate Bar Co. 
Buffalo, N. Y. 


EEMES Grates attord complete com- 

bustion in every case, especially where 

cheaper fuels are used. They shake 
the ashes, cut the clinkers and dump the tire 
—thereby consuming less of the fireman’s 
time. Write for further details. 


NEEMES BROTHERS 
41-49 Adams Street, Troy, New York 


Manufacturers of Round and Square Grates 
Babcock & Wilcox, Ltd. Montreal, Canada. Sole Makers for 
Canada. Burke Engineering Co., 525 Industrial Building, 
Providence, R. i.. Sole Agents for the New England States. 


NATIONAL STOKER 


‘Lhe National hand-operated Stoker withstands 
varying temperature and mechanical wear caused 
by the movement of the fuel. lv supports, without 
sagging, the fuel bed in which the combustible of 
the fuel is gasified either by complete or partia: 
combustion. The National Stoker promotes the 
mixture of the combustible gases with the entering 
air. The tuel bed is sloped so as to facilitate the 
feeding of coal down to the lower end, where means 
are provided for discharging the ash without ad- 
mitting excessive air. 


THE M. A. HOFFT COMPANY 
INDIANAPOLIS - - - INDIANA 


MODEL AUTOMATIC SMOKELESS 
FURNACE 


Burns the cheapest coal at high efficiency. 


Modei—Chicazo Chain Grate. Model—-Acme Engine. 


THE AUTOMATIC FURNACE COMPANY 
Dayton, Ohio 


INSTALL 


Hand Operated’ 


THE FILES ENGINEERING CO., Inc., Providence, R. I. 
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Note the complete system of 
dampers and consequent con- 
trol of the fire by zones—a 
distinctive feature of Illinois 
Stokers forced and natural 
draft. 


Greater Flexibility—Capacity— Efficiency 


—A Result of Perfected Air Control 


and Mechanical Ignition. 


HE ILLINOIS air control system has given 

the chain grate new possibilities. Every 
section of the grate surface can be supplied with 
just the proper draft to suit the firing character- 
istics of the many grades of coal encountered. 
This greatly increases the flexibility of the chain 
grate, not only in ability to meet and sustain 
sudden peak loads, but also in 


high moisture coals—anthracite, culm, coke- 
breeze or high moisture lignites. Mechanical 
ignition permits higher ratings with these coals 
than can be secured with ignition arches. 


The air control feature is an outstanding ad- 
vantage of both the forced and natural draft 
types of Illinois Stokers. It 


ability to bring out every heat 
unit of the lowest grades of coal 
—even when boilers are operated 
at high overloads. 


The Illinois system of mechan- 
ical ignition, consisting of in- 
duced draft through the tuyere 
nearest the fuel gate, means high lations 
ignition rates while burning 


THE CHAIN GRATE 


does not form clinker 
requires least labor 
operates continuously with- 
cut stopping to clean fires tion. 
dispenses with all auxiliary 
apparatus ordinarily used 
to handle clinker accumu- 


greatly increases the efficiency 
of the natural draft type. Added 
to forced draft, it permits forc- 
ing the boilers far beyond the 
limits of ordinary stoker opera- 


A complete explanation of both types of 
Illinois Stokers is contained in catalog 


“L.” Write for it. 


Illinois 


Type “G’? FORCED DRAFT 


Since our experience has covered the installation of both forced and natural 
draft chain grates, we can advise you accurately as to the proper type for 


your plant. 


Chain Stokers 


Type ‘‘A’?’ NATURAL DRAFT 
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Don’t Worry 
About Coal! 
| 

ANDERSON 


Oil Burners 


if you will 


Begin now—by burning gas or oil, or a 
combination of the two under your boil- 


ers—and forget about coal. 


You tiuke 


vive the burner 


no chances, because you can 
a thorough tryout, be- 
fore you buy it. A LO‘; fuel saving 


over any other burner is guaranteed. 
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Write for particulars of our 
free trial offer 


N. C. Davison Gas Burner & Welding Company 
3143 Penn Ave., Pittsburgh, Pa. 


Turbo Blowers 


For burning the lowest grades of coal successfully, getting all 
the heat value from the fuel. For positive draft with Automatic 
Control and steady steam pressure. For obtaining the ultimate 
eapacity from. the boiler. 

Carling Blowers are low in first cost, easy to install and mak: 
a quick return on the investment. We will be pleased to show 
you why it pays to use Curling products. 

Write today. TRY AT OUR EXPENSE. 


Carling Turbine Blower Co. 
Engineers and Manufacturers 
Worcester, Mass. 


Turbine 
Undergrate 


Blowers, 
Centrifugal 
Blowers anc 
Exhausters, 
Small Power 
Turbines, 
Damper 
Regulators 
and grates. 


We make them safe 
We make them strong 


Let them supply your forced draft at a large saving 
in operating and upkeep cost. 

Built in sizes to handle from 1600 tu 275,000 cu.ft. 
per minute at pressure up to 7 inches of water. 

Learn why they are more efficient. Write for Bul- 
letin No. 152. 


THE GREEN| FUEL’ ECONOMIZERG 


[BEACONINays 


POWER SIMPLEX 
Turbo-Blowers 


Turbines—Damper Regulators— 
Turbo Pumps 
Power Turbo Blower Co. 

347 Madison Ave., New York 

910 Witherspoon Bldg., Philadelphia 

110 S. Dearborn St., Chicago 

Avents for Canada: The Canadian Stoker 

Co., Ltd., Galt and 15 Rusholme 

Toronto. Ontario, Canada. 


OIL BURNERS 


WRITE FOR BOOKLET “‘P” 


latejonesEGin. 


FURNACE ENCINEERS Pittsburgh, Penna. ESTABLISHED 1098 
New York 
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The 
the coal conserver— Win 


Turbine Blower 


releases the full heat energy 
from the poorer grades of fuel 
as well as from the best. It 
supplements the insufficient 
draft obtained from small 
stacks, increasing the amount 
of air to that required to carry 
high overloads. 


Have you considered the 
question of draft in connec- 
tion with your fuel con- 
sumption ? 


ING TURBINE BLOWERS will maintain an 
even ash-pit pressure under the entire fuel bed, 
'insuring complete combustion. They will give 
the required air supply at all times and under all 
load demands. 


Wing Turbine Blowers not only conserve coal. They 
effect further economies by making possible the 
operation of boilers at the highest output obtainable. 
Equipped with Wing Blowers higher overloads can be 
carried with maintained steam pressure at increased 
economy. 


Ask our engineers to show you the way to this econ- 
omy. They will gladly make recommendations for 
the proper application of Wing Blowers to your boilers. 


Write for Bulletin 47. 


Mfd.Co. 


9th Avenue and i3th Street, New York 


Manufacturers of Blowers, Damper Regulators, Ventilating Fans, 
Pressure Blowers, Vacuum Pumps and Small Turbines 


= r 
- 
4a 
LEM: 
Py 
= ‘ 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= fa — -- ay 


146 


Duying- —Y OW R—-Scetion 


Vol. 51, No. 26 


use 


sans 


es 


~ 


~ 


In the Glass Division Power Plant of the 
National Lamp Works out in Cleveland, 
Ohio, they burn gas coal screenings and pro- 
ducer tar—difhcult fuel to burn economically. 
Yet with the + —18-in. COPPUS Turbo 
Blowers which they operate, full steam pres- 
sure is maintained in their +—250-hp. Stirling 
Boilers—and cheap fuel is efficiently burned. 
Without these blowers, one of which is 
shown above, additional boilers would have 
been necessary last fall. With their aid, how- 
ever, the heavy plant load is easily handled. 
Before the National Lamp Works installed 
COPPUS Blowers, a careful investigation satis- 
fied them that for efficient operation, low steam 
consumption, and sturdy dependability, COPPUS 
Liowers stand in class hy themselves. And 
efter practical proof that COPPUS Blowers are 
all that is claimed for them, Mr. Bretz, Plant 
Superttendent, expresses himseif “highgv 
pleased with them.”’ In the National Lamp Works, 
as in thousands of plants in every industry, 
COPPUS Blowers have proved profitable invest- 
ments. 

Why not find out exactly how and why “COPPUS 
Equipment can save you money?” Write us and 
our engineers will help you solve your combus- 
tion problems. If you haven't a copy of Llower 
Catalog write for one today. 


The Coppus Engineering & Equipment Co. 


Manufacturers of COPPUS Turbo Feed 
Pumps and COPPUS Turbo Blowers 


350 Park Avenue, Worcester, Mass. 
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OXY-BLAST—A FUEL ECONOMIZER 


Of special interest to plant man- 
agers, engineers, firemen and 
others is our booklet “Scientific 
Combustion” which will be 
mailed on request. 


Boiler equipment, mill supply 
and machinery houses are in- 
vited to inquire about our at- 
tractive contracts on the sale of 
Oxy-Blast in restricted territo- 
ries. 


OWER plant owners that have their boilers equipped 

with Oxy-Blast note a material saving in their fuel pills 

without physical effort on the part of the boiler room op- 
erators. 


Differing from the average boiler equipment, installed for ef- 
ficiency and economy, Oxy-Blast does not represent a large in- 
vestment. There are no upkeep charges to figure in its cost, 
as it requires virtually no attention on the part of the fireman 
after it is installed. It is effective on any high pressure boiler 
of standard make; is simple in construction, easy to install, 
does not require extra space, and is automatic in operation and 
control. The average installation has been self supporting and 
can usually be charged off with a year’s usage due to the saving 
it effects. 


An important feature of Oxy-Blast is that it permits the use 
of cheaper grades of coal. Where hard coal is used, soft coal 
may be substituted, and the same efficiency obtained. The 
strictest smoke ordinance can be complied with by using Oxy- 
Blast, as it eliminates smoke by consuming the volatile ele- 
ments which arise from fuel that is not receiving absolute 
combustion at the time of stoking. 


Ordinarily there is a loss as high as 40% of the heat value of 
coal at the time of stoking due to the escape of inflammable 
gases and other heat elements which Oxy-Blast consumes, In 
the course of a year this eliminated waste will represent a con- 
siderable saving. 


The increased supply of oxygen which produces instant com- 
bustion at the time of stoking, keeps the firebox at a high tem- 
perature and does not allow the steam pressure to vary. Im- 
portant also is the fact that thinner fires can be carried and 
steam raised quicker by the use of Oxy-Blast, affording an 
additional saving of fuel. 


The life of Oxy-Blast is indefinite. Installations made seven 
years ago are in perfect working order. It has been com- 
mended highly by users in power plants, public buildings, 
schools and office buildings. On two municipal installations 
in Rochester, N. Y., the average yearly saving in fuel was 
over $3,500.00 over a five year period, 


GENERAL FUEL SAVING CORPORATION 


ROCHESTER, N. Y. 
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McGowan 


Power Pumps 


FIG. 383 


Genter Packed Plunger Pump 
\ Top Motor Mounting 


ABSOLUTE RIGIDITY 
IN POWER FRAME 


The compact design, observed in the construction of 
McGowan Duplex Power Pumps adapts them for in- 
stallation within less space than required for any 


other design of the Displacement Type of Pump, hav- J 


ing corresponding capacity, therefore their application 
for mine service or other installations affording limited 
space. 

To those interested in the purchase of Power Pumps | 
our Bulletin No. 80 will be found of value in select- 
ing sizes and types suitable for various conditions of 
pumping service. 


FIG 104 


Packed Piston Pump 
Side Motor Mounting 


The John H. McGowan Co. 
Cincinnati, Ohio, U. S. A. 
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The Valve Movement of Dean Bros. Durable 


Duplex Pump 
is the Most 
Important 

Improvement 

that has been 
made ona 

Duplex Steam 
Pump for 
Twenty-five 

Years 


Send for Catalog 109. 
New York Sales Office, 141 Broadway 


DEAN BROS. zi! INDIANAPOLIS. 


WORKS, 
NOT IN THE PUMP TRUSTe 


JET CONDENSERS 


Iron Works Co. MANISTEE, MICH. 


~LEA-COURTENAY PUMPS 


Centrifugal 
pumping machinery 
for every kind of 
pumping service. 


Lea-Courtenay Co. 
9 Maine St., Newark, N. J. 


The Dourte Pump 


—valveless— 
1€ yeu handle thick liquids or liquids with solids in suspension, 
pump them with the Dourte. 
THE MINE AND SMELTER SUPPLY CO. 
New York Office: 42 Broadway. 
Denver El! Paso Salt Lake City 


Davidson Automatic Feed Pumps and 
Receivers 
drain heaters, separators, radiators, and pipe lines the 
positive way. Write for Catalog 
M. T. DAVIDSON COMPANY 


154 Nassau Street NEW YORK 
Works: 43-53 Keap Street. Brooklyn, N. Y 32. Oliver Street. 
Boston, Mass. 147 North 7th Street, Phil: idelphia, Pa. 


Pennsylvania 


Guaranteed Pumps and Compressors 


Pennsylvania Pump & Compressor Co., 
Easton, Pa. 
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Civculating Pump with motor 
and impulse turbine drive 


This Allis-Chalmers Centritugal Pumping Unit, installed in the Ameri- 
can Public Utilities Co.’s plant, has two kinds of drive, permitting the 
pump to be driven direct by the motor from one end or through gears 
by an impulse turbine on the other end. It is a 20-inch, type ‘‘S’’ Allis- 
Chalmers circulating pump, 10,500 G.P.M. working under a 25-foot 
head, and like all Allis-Chalmers pumps, is giving satisfactory service. 


Not only do Allis-Chalmers pumping units possess every improvement 
in design and construction, but they have a big advantage over other 
units—the pump and motor are built by the same concern. This centers 
all responsibility for satisfactory operation in one concern. 


Our Engineering Department will gladly assist on any pumping problem. 
We build a complete line of Pumping Machinery and are pleased to send 
Bulletins on any special type of pump upon reauest. 


Allis-Chalmers Mfg. Co. 


Milwaukee. Wisconsin 
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CENTRIFUGAL 
| | PS For Service Where 


Quality Counts 


Even for low heads, with comparatively uneconomi- 
cal turbine speeds, you will find a Turbine Driven 
Centrifugal Pump less of a “steam eater’”’ than your 
old-fashioned Duplex. | 


The Earle Gear & Machine Co. 
4709 Stenton Ave.,.Philadelphia, U. S. A. 


C. H. WHEELER 
Condensing Equipment 


Designed to meet every modern require- 
ment for high vacuum. Fitted with 


“RADOJET” Ejector Air Pumps 


that contain no moving parts and require no oiling or re- 
pairs. The latest advance in efhcient practice. Proved by 
more than three years’ successful operation. Write 


C. H. Wheeler Manufacturing Co. 
Philadelphia, Pa. 


Pittsburgh, 


Chicago, 
and Seattl 


San Francisco 


New York, Boston , 


Charlotte, 
New Orleans, e 
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Avoid Clutch Troubles 


Install the Caldwell Friction Clutch in your 
plant and you can be sure of steady, uninter- 
rupted, twenty-four-hour-a-day clutch service 
without a hitch. 


The Caldwell Clutch is simple, compact and safe be- 
enuse jit is built) on correct mechanical principles. 
One Lever Controls It; One Screw Adjusts It. No 
trouble. no costly interruptions. always on the job. 
The brake band grips the entire circumference of the 
friction ring and transmits the maximum power with 
minimum effort. 


Send for Catalogue 


W. E, CALDWELL CO. 
INCORPORATED 
280 E. BRANDEIS ST. 
LOUISVILLE, KY. 


FRICTION 


CLUTCHES 


4 


Save Money in Heating Your Plant 


Carry a steady 20-inch vacuum on your 
lines with a 


Thompson Vacuum Pump 


Uses less power due to absence of valves, 
gears and sliding wings. Will punch against 
20 Ib. pressure. Write for Bulletin B-3. 


THOMPSON MFG. CO. 


Des Moines, Iowa 


We specialize on 
single stage low 
head centrifugal 
pumps, 

Ask for Catalog 
TABER PUMP CO. 
97 Elm St., Buffalo, N. Y. 


Horizontal Split Multistage Pump. This is but one of. 
our complete line of Centrifugal Pumps. 
Have you our power plant pump catalog? 


Morris Machine Works 
Baldwinsville, N. Y. 
; Branches in Principal Cities 
Since 1864 Builders of Dredges, Centrifugal Pumps. Steam Engines 


It is a clean-cut, complete and practical method of pipe 
insulation. The kind that highly trained technical men and 
ractical operating engineers 
th approve. Bulletin No. 1 
explains Ric-wiL simplicity 
m> and other features. 
Write for it to-day. 


Ge Ricwil | 
COMPANY. 
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ERE is supreme concentration of 

lubrication in a great power 
plant. These two Hills-McCanna 
lorce Feed Oil Pumps are supplying 
perfect lubrication to twenty-two 
steam cylinders and twenty-five high 
speed bearings. 


This combination consists of one 
five-gallon, twenty-two feed, and one 
five-gallon twenty-five feed  Hills- 
MecCanna lubricator. They are con- 


veniently placed in engine room in 


plain view ot engineer. In years of 
service practically no repairs or atten- 
tion has been necessary. It is typical 
of the performance of Hills-McCanna 
force feed oil pumps, and the versatil- 
ity of the line. Ior twenty-five years 
Hills-MIcCanna pumps have been 


foremost in serving important power 
plants the country over. Range of 
sizes reaches from a pint single feed 
to nine gallon forty-four feed. Separ- 
ate compartments for different oils. 


Write for bulletins. 


Hills - McCanna Company 
2025 Elston Ave. Chicago 
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The KELLUM 


Circular Damper Regulator 
on assures 
request 


safety Automatic Injectors 


| It is your assurance of safety, Ar e€ Dep endable! 
because of proper draft regula- Unusual conditions iii 
tion and elimination of injuri- or ordinary condi- naw af 
ous stresses in the boilers. There tions are all the information 
no pilot valves, with their same to Penberthy 
Injectors. They are catalogue 


about injec- 
tors. Write 
for a copy 

today—free. 


parts, which require constant always ready and 


attention—no water cylinders willing. — and they 
—no diaphragms to crack and do the work. 


harden—no gauges to be reset. That’s because they 
pass many severe tests 
Just a cast iron weight before leaving the fac- 


ushed down by grav- tory. Good material, 
P by good workmanship, 
ity—or up by steam. and, above all, good 
design, insures the 
Penberthy 


for any 
Hess & Barker emergency. 


212-222 South Darien St. 
Philadelphia, Pa. 


Detroit, Mich. 


Canadian Plant: 
Windsor, Ont. 


New York Depot: 
71 Beekman St. 


BERNIT Z METHOD 


U.S.PATENTS PENDING 


Penberthy Injector 
Company 


Permits 100°, Furnace Operation 


Advantages of theDrip-Cock Without injury to furnace walls—furnace 


Adistinctivefeatureof theU. S. Automatic can be operated at full capacity—continu- 
Injector is the Drip-Cock (see cut) which ously —by the Bernitz Method (U. S. patents 
has the following special advantages: ae pending) of furnace wall construction. This 
te method greatly increases the life of fire walls. 

thus prevents freezing. 
2.—By leaving it open you can start Injector even ah Send for particulars. 


though the check valve leaks. This is impos- 
sible without Drip-Cock. 


ear; saa aye? 4.—By leaving it open, when not in use, it pre- RS 15 State Street, Boston, Mass. 


vents suction pipe from getting hot, or jet 
from liming up when 
steam or check valve 
leaks. 
', —It enables you to take 
hot water out of a 


The BLACKBURN-SMITH FEED WATER FILTER 
and GREASE EXTRACTOR 


--It is always handy 
for drawing het removes oil, greases and dirt 
ang from boiler feed water made 
up of condensed exhaust 


when injector is 
working. 

steam and dirty raw 
water. 


AMERICAN 
INJECTOR CO. 


“G"—179 14TH AVENUE 
DETROIT, MICH. 


106-18 


Reduces coal and 
water bills. 


Ask for our free Booklet. 


Th BLACKBURN-SMITH 
CORPORATION 


107 W. 40th Street, New York 
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HE VIGILANT Feed Water 
Regulator, by keeping the water 
at middle gauge, automatically, 


all the time—precludes the possibility of 
an explosion due to low water. 


Effects a perceptible coal saving besides. 


Write for the Catalog 


The Chaplin Fulton Mfg. Co. 


28-34 Penn Avenue, Pittsburgh, Penna. 


Also Manufacturers of the Fulton Pump Governor 


“Launder” Dirty Oil 


= Filtering oil — several gallons for the 
= price ofone. Better lubrication and a cleaner 
= engine room are other factors. 

You don't need an expensive, 


elaborate equipment. The 
See S. and W. Oil Filter embodies 


everything needed; and is so 
ealer | cimple it never needs repairs 

= and seldom needs cleaning. 
Write 


Us Use one 30 days free. If it 
don’t do things, send it back. 
You can't lose. 


Seehausen, Wehrs & Co. 
_179 W. Franklin St., 


and W. Oil Filter 


| 


Wise Men Use Indicators 


Such Professors of En- 
gineering as Breckenridge, 
Lucke, Young, Marks— 
all of the BIG MEN— 
use indicators for indi- 
cating engines, pumps, 
compressors, ammonia 
machines, etc. To them 
the indicator is “worth its 
weight in gold.” This 
has been true ever since 
the time of James Watt. 


The possession of an indicator means much. It is a tool. It is an 
instructor in the principles and operation of steam. gas and oil 
engines. pumps and compressors. From its use an engineer will 
learn all about his engines. Its direct result will make you a better 
and higher paid man. Learn about our easy payment plan and our 
Liberty Bond offer. 


Trill Indicator Co., Eagle Street, Corry, Pa. 
6 
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To Save Fuel 


Correct air supply to your fires at 
all loads will result in better fuel 
economy. 


Fan Engine 
or Damper 
Regulators 


accurately control the 
draft in accordance with 
the boiler and furnace 
load. 

Their sensitiveness is pos- 
itively maintained in serv- 
ice due to the self-lubri- 
cating pilot valves that 
cannot stick or corrode. 
The oil is continuously forced against the sliding surfaces 
by water displacement. 


Automatic in operation. Simple in design and completely 


dependable. 
i Ask our engineers to furnish details 
Ruggles-Klingemann Mfg. Co. 
10 High St., Boston, Mass. 


Not the 


Cheapest 
in Price — 
BUT 


Cheapest 
to Buy” 


In assured delivery of dry 
steam at all times and the 
resulting operating econ- 
omy of your turbines, en- 
wines, pumps and com- 
pressors. 


Sweet Direct Separators 


will net you a bigger return per dollar invested than 
separators that you can buy for a much lower price. 
In design, high-grade materials and workmanship the 
Sweet is unexcelled. 


The moisture is separated by capillary attraction, and 
the sudden reversal of the steam current. ‘The design 
is right—and has proved its high efficiency by years 
of continuous hard service. 


Write us for full details 


Direct Separator Company 
710 Geddes Street, Syracuse, N. Y. 
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DE RS 


Essential to the 
Steel Industry 


The large steel mills in the Pittsburgh Dis- 
trict require an enormous amount of water 
for cooling and washing purposes. This 
water is taken directly from the river with- 
out any attempt at filtration, other than a 
coarse screen. As a result a great deal of 
sediment is passed through the pumps rap- 
idly reducing their efficiency. 


VENTURI 
METERS 


= 

are regarded by the engineers in this in- = 
dustry as essential for keeping down the = 
cost of operating the pumps and keeping up = 
the quantity of water. = 
= 

= 

= 

= 

= 

= 


The Venturi Meter ‘ube with its abso- 
lutely smooth, unobstructed walls is not 
affected by the mud or silt from the river 
and it discloses immediately any falling off 
in the efficiency of the units. 
The Venturi is also used in 
the steel industry to control 
the amount of water sup- 
plied to the furnaces for cool- 
ing purposes, and to measure 
coke oven gas and boiler feed. 
Bulletin No. 84 de- 
scribes the Venturi for 
cold water and Bulle- 
tin No. 86 describes 


the Venturi for Gas 
and Air. 


Type M_ Register- 
Indicator-Recorder 


Builders Iron Foundry 
“Builders of the Venturi for 29 Years” 


Providence, Rhode island 
New York Pittsburgh Chicago 


BE. F. Seott, Atlanta; N. B. Livermore & Co.. San 
Franeisco: Northwestern Equipment Co., Portland 
Ore.: Allen General Supplies, Ltd.. Toronto, Can.: 
General Supply Co., Ottawa, Can. 


60 Days’ Free Trial 


OAL METERS! 


Franklin 
Institute 
Award 


Easily read 


Equalize Your 
Boiler Loads 


When one boiler delivers more or less 
than its share, the combined efficiency of 
the battery drops, and steam costs more. 


HAVARD 
Coal Meters 


will accurately meter the coal that is fed to 
each boiler during each hour. watch or day. 
They enable you to keep informed on the true 
performance of every boiler and will soon 
point out those boilers that are not receiving 
proper attention by the men, or in which 
defects are developing. 

You can install these efficient meters in your 
coal chutes at a moderate cost. 


Write for fu'l details. 


O. D. HAVARD CO. 


ALLENTOWN, PA. 


“HAMMOND” 
POWER PLANT 
WATER METERS 


Alberger Pump & Condenser Co. 


140 Cedar St., New York City 
Boston Philadelphia St.Louis Chicago 


THERMO- ELECTRIC 
RESISTANCE RADIATION - 
INDICATING AND RECORDING OUTFITS.FOR ALL 

INDUSTRIAL PURPOSES 


j 


Thwing Instrument Co., 8351) Lancaster Ave., Philadelphia, fi 


Erfmann’s Boiler Water Controller 


a device which the man in the boiler room can use, points to 


THE WAY TO PREVENT BOILER SCALE 


It tells oa test taking only ai few minutes. just the 
amount of soda ash that should be added to your boiler water 
to prevent imerustation., Write for details.* 


Neptunus Supply Co., 73 Front St., N. Y. C. 
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Di EK 
irty Economizers! 


F you are operating an economizer with your 

boilers are you quite sure that vou are getting 
all you can out of it?) Examine it. Scale and soot 
will quickly kill its efficiency. 


FOXBORO 


TRACE MARK 


Two-Pen Recording Thermometers 


on both water and gase> going in and out will 
enable you to detect instantly when economizer 
Announcement: Ir have just pub- efficiency lags. 
lished the most complete Thermometer / 
Bulletin ever printed. Eighty inierest- They are adapted for any operation where an ac- 


ing pages. More than One Hundred curate knowledge of temperatures is vital. 
illustrations. And an Index to help you . 


to find what you want when you «cant They will stand up and function correctly under 
it. dsk for EOI. the most adverse conditions. 


THE FOXBORO CO., Inc. 
FOXBORO, MASS., U. S. A. 


New York Chicago Pittsburgh San Francisco Birmingham St. Louis Philadelphia Cleveland Tulsa Peacock Bros., Montresi 


With the daily chart 3 Defender Improved 


of an | 

AMERICAN goes Modified Orsats 

Z = (Flue Gas Analysis Instruments) 
sauge Af 


the engineer can make com- 
parisons, establish economies, 
promote efhciency and _posi- 
tively check waste. 


Ask for the Bulletin 


American Steam Gauge & Valve Mfg. Co. 


New York Chicago Boston Atlanta Pittsburgh 


KNOWLEDGE IS POWER 


HERE is nothing like having an accurate knowledge of the speed of your 
turbines, engines, motors or shafting. It prevents power waste. 


4 


Model A Model B 


Write for our catalogue, No. 11, showing improvements 
and additions to the Defender Line of Lfficiency Instru- 
ments, Damper Regulators, and other appliances for 
effecting economies in the boiler room. Four models 
and eight types of Flue Gas Analysis Instruments for 
reading CO., O. and CO percentages and new style 
cases for mounting Orsats and Gas Suction Pumps illus- 


60 to 12.000 R.P.M Sead Tachesscter trated and described therein. 
Send for Bulletin No. 400. 


4 — you at a glance and with unfailing accuracy. Right or left hand 
revolutions, records any variation in speed, operates at any angle and : 
is pot affected by moisture, temperature or magnetism. Send for Defender Automatic Regulator Co 


circular, 


O. ZERNICKOW, 15 Park Row, New York, N. Y. St. Louis, Mo. 
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up to 


200 Ibs. 


y 
One Scotch 
Gauge Glass 


For over half a century 


glass. 


New York 


Ask for the Booklet. 


rss But there are scores of imitators. 


Buying—P O W E R—Section 


Unific Brand for pressures 


400 Ibs. Perth 


Brand for pressures up to 


Hence, 
oe you should make sure that you get the 
RBS original and only Scotch Glass— 


MONCRIEFF 


it has been the best 
glass that could be produced from the Scotch 
Sands—the finest material known for making 


eE- wae If you want the toughest glass and clearest 
glass in one—insist upon MONCRIEFF. 


H. A. Rogers Co. 
87 Walker Street 
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and 


PROVEN 


Over 30 years of real 
service has proven the 
Cyclone Lubricators. 


They are made in 
a variety of sizes 
and cone 
nections 
and are 
stocked 
by all 
leading jobbers. 


Printed matter 
on request 


MICHIGAN 
LUBRICATOR 


COMPANY 
Detroit, Mich., U.S. A. 


shock 


accidentally injured. 


chain, 


bination for vafety. 


Requires but a 
attach. 
tance between 


right 
Patent applied for. 


The “PBH” Gauge 
Glass Protector 


Protector cage brackets fit any 
make of water gauge. 
tion shows protector attached to 
a “PBH” quick closing 
water gauge; an up-to-date com- 


Glass used is ‘“‘Safetee Glass,” 
especially prepared to withstand 
of bursting gauge 
and will not shatter 


lass 


nor fly if 


Tllustra- 


minute to 


In ordering, state dis- o 
inside faces of 
rod plates on your gauge valves. 
Satisfaction guaranteed. 


Positively will not leak 
when closed. Can be instantly 
opened from the boiler room 
floor by a pull. 
leased the weighted lever will 
instantly close the valve 
again, 
of special design and made 
a wear-resisting metal. 
No regrinding 


quired. When worn it can 
Prices be replaced at a cost of a 
few cents, 


P.B.H. Self-Closing 
Weighted Gauge 


Cock 


When re- 
The valve pencil is 


is ever re- 


Write for Descriptive Bulletins. 


The PAUL B. HUYETTE CO., Inc., 5 So. 18th St., Suite 25, PHILADELPHIA, PA. 


A necessity 


Boston Philadelphia 


Pittsburgh 


STER SUPERHEATERS 


for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits 


POWER SPECIALTY COMPANY, 111 Broadway, New York 


Chicago San Francisco London, England 


—in place of the so-called “Dry P 


ipe”’ insures 


free from mineral matter and 100% dry by calorimeter 


TRACY STEAM PURIFIER 


Steam 
test regardless of the load, feed water, or type of boiler. 


THE TRACY ENGINEERING CO., San Francisco, Calif. 
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Here’s Another 
Big Advantage of 


SONDERGLASS 


“The Unbreakable Boiler Gauge Glass” 
Doesn’t ‘‘Milk Over’’ 


S a result, you’ll have better feed regulation, and a 
saving im coal. And fuel saving deseives more than 
passing notice NOW. 


Because of the uncommon strength of SONDERGLASS, 
it outlasts ordinary makes. It withstands sudden drafts, or 
splashes of cold water. It MAY EVEN SAVE YOUR 
EYE-SIGHT, as there is no danger from flying glass. 


SONDERGLASS is made of two semi-metallic substances, 
having different degrees of expansion, made into one clear 
pressure-resisting tube. 


Order a dozen from your dealer or direct 


A. W. Chesterton Company 
64 India Street, Boston, Mass. 
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| The asian That Brings Joy GRIFFIN CONDENSER TUBE CLEANER 
to the Engineer : 
expensive and dis- : 


ae ¢ agreeable hand work in removing soot from 
weigh your boiler tubes. With the How WELL—how OFTEN are you cleaning your 
condensers? Not as WELL, not as OFTEN as you 
: would like to because you have not adopted the proper 
methods. 
ee, This cleaner is forced thru the tubes: with water 
pressure. IT cleans EFFECTIVELY and RAPIDLY. 
Re National Write for Illustrated Pamphlet 
¢ 
: FI C. M. GRIFFIN CO. 
Pa ue 211 S. Neville St., Pittsburgh, Pa. 
gn, 
Cleaner 
Faris 3 RUGGLES “PERFECTION” FLUE CLEANER 
installed, flue cleaning dread and expense become a by-gone. A 
period of joy begins. 
i An installation of piping on the boiler front) with a patented jet 
meaty ¥ before each tube. The piping is divided into sections. into each 
A pea of which dry steam is admitted at the will of operator, 
is indestructible—maintenance nothing. Results guar absolutely dependable. Its successful record 
In order that we may quote you a price intelligently—please tell us of SIXTEEN YEARS supports that asser- 
- = Ask for further particulars. SEE RUGGLES 
= AND SIZES SHIPPED 
= National Flue Cleaner Company, Inc. FROM 
TODAY STOCK 
= Groveville, N. J. 
= Batavia, Illinoi- 
5, 
a : Remove All The Scale 
hs from Boilers, Condensers, Evaporators, 


Economizers, etc., in the quickest and 
safest way by using 


ROTO TUBE CLEANERS 


T A. D.—Driven by Air or Steam 
Type W. D —Driven by Water Pressure 


The dependability and economy of Roto 
Tube Cleaners has made them the stand- 
ard equipment in the largest steam power 
plants. 


THE ROTO COMPANY 
HARTFORD, CONN. 


WRITE FOR CATALOG 


N etteccive, special treatment, based on the 
chemical analysis of your feed water. If 
applied according to directions, it will 


loosen old scale and prevent the formation of 
new scale. It is not a “cure-all.” 


Send sample of water for free analysis 


Sterling Equipment & Supply Co., American and Buttonwood Sts., Philadelphia, Pa. 


tay 


bd 
eee — Clean Tubes—Mean Lower Coal Bills 
You cunnot obtain maximum heat transmission in 
your boilers if the tubes are coated with soot. 
Keep them «lean and save coal by using the 


Tornado Boiler Tube Cleaner 


Blows out every grain of soot by dry air, using just enough steam to get a con- 
tinuous strong blast. This cleauer is more efficient than the use of a scraper and 
brush. It is light and easily handied- sent on trial. 


THE PAUL B. HUYETTE CO., Inc. 
5 So. Street, Suite 25 PHILADELPHIA, PA. 
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“ompleted ng wall lined with 4% inches of PLIBRICO Jointless 
Fire Brick, forming a solid one piece covering 


FURNACE LINING 


A high grade, plastic refractory capable of being molded and baked in 
place for linings, bridge walls, and door arches. 


Smooth surface, jointless, and air and gas tight settings are easily built 
up with Plibrico. 


Plibrico will stand 3100 deg. F., can be installed by inexperienced labor, 
and will outlast fire brick in boiler furnace or oven. It is unequalled for 
patching. 


And when it comes to baffles—horizontal and vertical, any type of boiler immir 
—let us supervise your first installation and you will put in your own 
baffles without any further help ever after. 


Old boiler settings are reborn by patching with Plibrico. 


Shipped in steel containers. Warehouse stock carried in all principal cities for 
immediate delivery. 


E 
FURNACE LI 


TRADE MARK 


Jointless Fire Brick Co. 
Manufacturers of Plibrico 


1135-1150 Clay St., Chicago, III. 
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HE SAVES 
EVER -TITE FUEL 
YOUR BOILER EFFICIENCY 


TRADE MARK 


Can be applied 
with a_ trowel 


A \%-in, coating with an ordinary trowel, by any 
workman, wil! stop leaks in your boiler settings. A 
3 w 10% coal saving will be the result. 


Ask about our Trial Offer 


The Excello Mfg. Company 
Main Office: Union Building, Cleveland, O. 


Warehouses in All Principal Cities 


The R. C. Miller Oil & Supply Co., 38-40 Youville Sq. 
ontreal, Que., Can. 
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BONDITE 


is more than the name of a product. It 
means Service, Science and Cement as 
applied to furnace construction. 


Write for booklet 


Pitts & Kitts Mfg. & Supply Co. 
bye 52 Park Place, New York 


Non-Clinkering Furnace Blocks 
Prevent Clinker Adhesion to Walls 


HIS con- GS NS 
struction is YAS 
any heretofore | 
produced and is 
of record in the Ag 
U. Patent 
Office. 


Write for Sulevinatien. Branches in Principal Cities 
Patents Pending 


Drake Non-Clinkering Furnace Block Co., Inc. 
5 Beekman Street, New York . 


DEAN FIRE BRICK SPECIALTIES 


Dean Flat Suspended 
Arches and Furnace Blocks 


Dean Door Arches 


Send for details 


WASHBURN & GRANGER, Inc. 


50 Church St., New York, N. Y. 


Temperature 
Cement 


For bonding and repairing fire clay or silica vrieck work, | 
‘tile, retorts, lining and patehing cupolas, cupola spouts, 
ladles, pit furnaces, ete. Ut air sets, stands high tempera- 

tures and has great binding strength, 


Quigley Furnace Specialties Co. 
26 Cortlandt St., New York 


WIEDERHOLDT CHIMNEYS 


Correct in Design 


Write your own guarantee. 


WIEDERHOLDT CONSTRUCTION CO., Bank of Commerce, St. Louis, Mo. 


Supreme in Strength 
We will stand behind it. 


Lowest Upkeep 


. 

“TAYCO”—A Scientific—FIRE BRICK 
A new refractory for high and sudden changes in tem- 
perature. Makers also of tire clay brick, baffle tile, 
fire door arches and jambs, ete. 

(See % page ad first week each month) 

The Chas. Taylor Sons Co. 


General Offices—Cincinnati. 


DAILY CAPACITY 1S¢ SO, 


ireB 


MISSOURI 
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Behind Steady Production AS 


The use of Walsh Brands of Fire Brick increase 
the life of the furnaces and shorten the periods 
between shutdowns for repairs. Thus they aid 
operator., in all industries in all parts of the 
country, to meet demands for increased and 
continuous steam  production—resulting in 
steady plant producito.. 


Walsh Fire Brick are unaffected by high heat 
or sudden temperature change. Because of their 
high refractory property they resist fusion 
successfully, and are subject to the minimum of 
shrinkage. The dense close structure prevent 

rapid wear by abrasion. 


Tested by 30 years’ use in the high temperatures of tin 
smelters they are bound to make good in your underfeed 
sloker-fired boilers. Write to our nearest office fo 
further particulars. 


Give Us 
One Trial 


Walsh Fire Clay Products Company 


4071 N. Main Street, St. Louis, Mo. | 
CHICAGO OFFICE: 7 W. Madison St. NEW YORK OFFICE: 220 Fifth Ave. 
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Sei 


SMILES 


Boiler furnace linings moulded into 
place forming a_ solid, one-piece 
monolithic lining, will withstand the 
variations and extremes of heat 
under continuous service, when the 
proper lining material is used, viz: 


D ASTICF! MARK BRICK 
The result of twenty years of scientific and 
practical experience. Only those refractory 

materials that are of tested quality 

and purpose are used, and these 

‘| years of experience have produced 

a most generally satisfactory lining 

material. Not theoretically, but 

under actual everyday conditions. 

There is only ONE Plastic Fire Brick and 

it comes to you in barrels in a moist plastic 

condition, ready for use. Any intelligent 
person can do the work, no special tools, 
forms or skill is required. 

Costs less than fire brick or special blocks, 
is always available 
and will outlast 
other linings. 


FARENHEIT 


Write for our inform- 
ing pamphlet—it is 
worth having in your 
file, whether you 
need lining material 
now or not. 

Order in advance of 
your need on account 
of slow freight de- 
livery. 

Betson Plastic 
Fire Brick Co., 
Inc. 

P. O. Box 386- 
ROME, N. Y. 

New York Office, 
50-4 Church St. 
Chicago Office, 
1514-4 Kimball Bldg. 
Shipment F.O.B. nearest 
warehouse, in our new, 
substantial * Yellow- 

barrel. 
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SUBWAY 


(PATENTED) REG.U.S. PAT. OFF. 


THE FIREPROOF VENTILATING FLOORING 


A floor of Irving Subway in an oil-fired boiler room 


The Lightest, 


Strongest, Most 
Durable Grating 


That this is a fact and not a mere claim 
is proved by both laboratory and service 
tests of Irving Subway, under all condi- 
tions and over long periods. Weight for 
weight and span for span, it has a greater 
load capacity than any other grating— 
because its truss construction distributes 
the load over the whole panel area. And 
because Irving Subway is made in quan- 
tities—manufactured, not built—you get 
all this big value at a price lower, per unit 
area, than that of any other grating. Ask 
for Catalog 2A 14. 


IRVING WORKS Co. 
LONG ISLAND CITY. N.Y..U.S.A. 


Workers in Iron and Steel 
to Quality Standards, and 


[RVING SAFSTEP 


ABSOLUTELY NON-SLIPPING ALWAYS 


+ 
2 
' 
we’ 
BRI” 
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at 


Connelly Water Tube Boilers 


(Patented) 


are of the 4-drum type, have 100 per cent. tube area 
in the path of the circulation, and deliver steam slightly 
superheated. Simple in design, have no flat surfaces, 
no stay-bolts, and free from hundreds of joints (no 
handholes). Easily accessible for cleaning internally 
and externally. Can be built in units up to about 
4000 hp. 
Write for copy of our new Catalog. (Desk 4) 
The D. Connelly Boiler Co., Cleveland, Ohio 


Founded in 1875 by Daniel Connelly 


unit 


Ky 


1058-H.P 
Newport, 


Steel Co.. 


show- a 


Andrews 


This picture 


—— 


The Babcock & Wilcox Company 


85 Liberty Street, New York 


WATER TUBE STEAM BOILERS 


Steam Superheaters—Mechanical Stokers 
Barberton, Ohio—WORKS—Bayonne, N.: J. 


BRANCH OrFriCEs: 


BOSTON, 49 Federal Street. SALT LAKE Ciry, 705-6 Kearns Bldg. 

PHILADELPHIA, North American Bldg. TUCSON, ARIZONA, Santa kita Hotel Bldg. HAVANA, CUBA, Calle de Aguiar 104. 
SAN FRANCISCO, Sheldon Bldg. CHICAGO, Marquette Bldg. LOS ANGELES, I. N. Van Nuys Bldg. 
PITTSBURGH, Farmers Deposit Bank Bldg. ATLANTA, GA., Candler Blug. CINCINNATI, O., Traction Bide. 

NEW ORLEANS, 533 Baronne Street. CLEVELAND, Guardian Pidg. 
DENVER, 435 Seventeen Birect, SEATTLE, Mutual Life Bldg. SAN JUAN, PORTO RICO, Royal Bank Bldg. 
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THE EDGE MOOR 


WATER TUBE BOILER 


Especially Suitable for 
Large Power Plants 


MPLE furnace volume is af- 
forded for the combustion of 
low-grade bituminous coal in 


Stee! construction throughout. 


MORRIN-CLIMAX 
Straight tubes. All hand-holes ellip- 


Vertical Tube Boilers 
tical, their covers internal and re- 


as the settings are unusually high nH movable through their own openings. 
above the fire chamber. wee Unrestricted circulation permitting 
Pe | forcing of fires with safety and econ- 
omy. 
Send for Bulletins on Performance 


Morrin-Climax Boiler Co. EDGE MOOR IRON COMPANY 


i ae EDGE MOOR, DELAWARE 
2 NEW YORK CHICAGO 


Write for more details. 


BOSTON 


“Sectional Water Tube Boiler Specialists for 
Over Fifty Years” H E i N E 


ROO WATER TUBE BOILERS 
SPIRAL RIVETED PIPE Water-Tube 
Abendroth & Root Manufacturing Co. 


Works: Newburgh, N. Y. 
New York Office: Woolworth Building, 233 Broadway. B O | | E R S 


We also manufacture Heine Superheaters, Steel 
Stacks and Boiler Casings. Our book, “Boiler 
Logic,” tells all about Heine Boilers. ‘Superheater 
Logic” describes and shows the Heine Superheater. 


Heine Safety Boiler Co. 


5315 Marcus Ave., St. Louis, Mo. 
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IMMEDIATE DELIVERY 


High Pressure, Heavy Duty 
Fitzgibbons Boilers built for 125 lbs. 


working steam pressure in accordance with 
A. S. M. E. Code in stock ready for imme- 


Vol. 51, No. 26 


Main Office and Works: 
Oswego, N. 


diate shipment. 


Catalog and quotations upon request 


FITZGIBBONS BOILER CO. 


Established 1886 
New York Office: 
1181 Broadway 


Wallace Stebbins & Sons. 
B. Spooner, 141 Milk St. 


Boston: M 


for enclosing this boiler? 


New York City, 1716 West St. Bldg. 
Chicago, 76 West Monroe St. 
Pittsburgh, 1218 Empire Bldg. 


Steel Cased Setting 
Increases Efficiency. 


Wickes Vertical Water Tube Boiler 
Have you seen the STEEL CASED SETTING 


Air infiltration losses are overcome. 
The highest possible thermal efficiency results. 


Ask for bulletin—Magnitude and Prevention 
of Air Infiltration Losses—sent free 


THE WICKES BOILER CO., SAGINAW, MICH. 


SALES OFFICES: 


Boston, 201 Devonshire St. 
Detroit, 1116 Penobscot Bldg. 
Seattle, 736 Henry Bldg. 


PARKER 


Downflow Boilers 


Deliver dry steam at the maximum 
safety and economy. High in overload 
capacity. The rapid downward ecir- 
culation reduces sealing and makes 
fewer tube renewals necessary. To 
save coal and repairs—specify Parker 
Boilers. Write 


Pardel Corporation 


Bailey Building 
PHILADELPHIA, PA. 


WATER TUBE BOILERS 
UNION IRON WORKS 


ERIE, PENN. 


See Full Page Advertisement in last week's issue. 3 


HIGH PRESSURE BOILERS 


Horizontal Return Water Tube Boilers Special Plate Work 
Tubular Boilers Brady Scotch Boilers Macdonald Shaking 
Vertical Manning Smith Door Protec- Grates. 
Type Boilers tors 


Send for Bulletins now. 


International Engineering Works, Inc. 
Framingham, Mass, 


BADENHAUSEN 


Water Tube Boilers and Superheaters 


High Constant Efficiency and Unlimited Overload Capacity 
Ask for Catalogue 


BADENHAUSEN CO., Philadelphia, Pa. 


New York, 111 Broadway; Pitts burgh, 311 Jenkins Bldg. ; 


Coatesville Boiler Works 


Manufacturers of 
Steel Tanks, Boilers and Special 
Steel Plate Construction 
SALES OFFICES: 


RUST CHIMNEYS 


RADIAL BRICK AND REINFORCED CONCRETE 
REFRACTORY BRICKWORK 
The RUST ENGINEERING CO. 


ENGINEERS AND CONTRACTORS 
PITTSBURGH WASHINGTON BIRMINGHAM 


Birmingham, | 850 WORKS: 30 Church St., New York, N. 
B M Bl Ct Penver, 2 : 
Bldg: San Fi sco, — Coatesville. Pa, Morris Building, Philadelphia, 


BOILERS 


WATER TUBE 


ore: RETURN TUBULAR 


HENRY VOGT MACHINE CO., Louisville, Ky: 
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Less Tendency Scale 


operate continuously for long periods with little or practically no scale 
formation in the lower tubes that are exposed to the radiant heat of the fire, 
This advantage is due to the exceptionally rapid circulation and the pre- 
heating of the feed water in the rear vertical tubes by the cooler gases. cme 
This causes most of the scale to be precipitated in the mud drum from oe 
which it may easily be blown or removed through the manhole. 


These boilers are particularly adapted to high over-ratings. Built in units 
from 380 to 3000 hp. and upward. 


Write for new catalog B-H-20 


Also manufacturers of H. R. T. and Bigelow-Manning Boilers 


The Bigelow Company, 72 River St., New Haven, Conn. 


Established 1860 
Boston Office, 1001 Oliver Bldg. Philadelphia Office, 515 Commercial Trust Bldg. New York Office, 928 Singer Bldg. 
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Stop the Engine 
Quick! 


You can do it in- 


stantly from any 
number of chosen 
points in your plant 
by the absolutely 


dependable remote 
control afforded with 


Engine Stops 


This feature combined with their primary purpose to in- 
stantaneously shut off the steam when the engine speed 
exceeds the safe limit makes them indispensible for the 
protection of your entire plant. 
Gravity actuated. The valves close without side or stem 
friction. 
Approved by leading Casualty Companies. 

Write us for full details now. 


JENKINS MACHINE CO. 
Sheboygan, Wis. 


Your Gtk 
Installations With 
These Books 


Sent free upon request. 
Write today for copies. 


Contain Com- 
plete Informa- 
tion Regarding 
Friction 
Clutches for 
All Kinds of 


work. 

Weights, Bores, 

Dimensions, ; 
eds 3 CO 


powers, ete. 


We make Standard Clutches for low speeds and moderate horse- 
bower. High Speed Clutches for high speed and great horsepower. 
= at all for Friction Clutches, send for Cata- 
ose “P. 


Friction Clutches eliminate transmission 
troubles. 


Made only by 


THE MOORE & WHITE CO. 


2703-2733 North 15th Street, Philadelphia, Pa., U. S. A. 


Established 1886 
Sold by leading dealers in Mine, Mill and Factory Supplies 


Since 1870 


The Fitchburg Engine 


has maintained its lead in overall economy in daily 
practice. 


Vitted with patented, perfectly balanced, double 
ported expansible piston valves, operated to give 
very quick opening and closing by a Corliss wrist 
actior 


Unsurpassed in — regulation, Ideal for driving 
alternates or d.c. generators in parallel. 


Bui't in all styles. Vertical, horizontal and high- 
speed. ‘Tandem, cross-compound or triple expan- 
sion. Direct connected, belted or rope drive. 


The Fitchburg Steam Engine Co. 
Fitchburg, Mass. 


Agencies in all sections of the country 


i IS OUR ‘ob to get broken down en- 
gines back in the running in short order. 


The UNDERWOOD 


Repair Crew 


are ready to obey your call day or night. 
If you want us quick—don’t delay. We're 
always ready. 


H. B. Underwood Corporation 
Established 1870 
1019 Hamilton St., Philadelphia, Pa. 


DIESEL 
ENGINES 
Meet the most rigid demands for economy, speed regulation and 


continuous service, Sizes 25 to 150 B.H.P. Write for Bulletin 
No. 502 


WESTERN MACHINERY COMPANY 


902 North Main St., Los Angeles, Cal. 


Branch Office: Rialto Bldg., San Francisco 


Get our catalog today 
It shows you why your | 
valves should have 4 
Babbitts attached. | 


| Babbitt Steam Specialty Co. 
| New Bedford, Mass, 


“tit 
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MOORE 
STEAM 
TURBINES 


Single and 
Multi-Stage 


Let Them Drive Your Generators 


No more depenuable or more economical drive couid be seiected in capacities up to 500-kw. 
ratings. The smooth opcration, close speed regulation, high steam economy, and absence of rapid, 
wear place them in the first rank for power generation. ‘Their application to centrifugal pumps, 
fans, blowers, stoker shaft and special drives in leading power and industrial plants have demon- 
strated their excellence conclusively under all service conditions. 


The operating speed of the single stage type does not exceed 5,000 r.p.m. and that of the 
multi-stage type does not go beyond 3,600 r.p.m. When necessary Moore Double Helical Reduc- 
tion Gears are recommended for slow speed drives. 


Write us for full particulars. Interesting Bulletin on request. 


Moore Steam Turbine Corporation, Wellsville, N. Y. 


Boston—141 Milk St. Pittsburgh—? Koss St. St. Pau', Minn, 
New York—90 West St, Chicago—455 People’s Gas Bldg. New Orleans—636 So. Peters St. 
Philadelphia—832 Real Estate Trust Bldg. Cleveland—511 Citizens Bldg. Birmingham—Brown-Marx Bldg. 


Economy—endurance and reliability are advan- 


tages of 
THE McEWEN 


Low Compression Oil Engine 


that have a strong appeal to power users. Another big 
point is the fact, that fuel oil, crude oil, kerosene, gas oil, 
naptha and benzol may be used for fuel—at a cost approx- 
imately five cents per horse-power for an entire day. 


Write jor particulars. 


McEwen Bros., Wellsville, N. Y. 


STATIONARY AMERICAN 
120 To 3300 BHP DESIGNERS AND BUILDERS 
MARINE DIESEL ENGINES 
SINCE 1898 


BUSCH-SULZER. BROS: “DIESEL ENGINE ST. LOUIS, U.S.A. 


NEW YORK, NO. 60 BROADWAY 


SAN FRANCISCO, RIALTO BLDG. 


MCINTOSH & SEYMOUR CORPORATION 


DIESEL TYPE OIL ENGINES 


AUBURN, N.Y. 
New York Office, 149 Broadway 


“ 
= = 
= 
= he 
= 
= = 
= 
= = = eS 
= = = 
= 3 
= = 
= 
= = 
= = ba 
= = 
= = 
: i 
= 3 
tts 
= = 
= 
= 
= 
] 
| 
= 
= 
= = 
= = - 
= >, Ax 


Buying—P O W EF R—Section 


Vol. 51, No. 26 


No Balancing 
Device, with 
Reduced Pump 
Efficiency Is 
Necessary 


“ 2-Stage Class “RDS’’—Steam Turbine Driven 


BUFFALO DOUBLE SUCTION IMPELLER MULTISTAGE CENTRIF- 


UGAL PUMPS are designed so that water enters each side of each impeller in equal 
volume and pressure. This puts all rotating parts in hydraulic balance at all times, and 
a balancing chamber with its leakage and consequent loss in pump efficiency is not re- 
quired. A Marine type thrust bearing keeps impellers in correct position when starting 
up, and takes up thrust if one impeller gets clogged with foreign matter. 


This pump has very flat horse power characteristics and maintains high efficiencies 


over a wide range of capacities. 


Can be furnished in two, three and four stages. 


Write for Bulletin 952-A-62 


BUFFALO STEAM PUMP COMPANY 


Buffalo, N. Y. 


Manufacturers of Steam, Power and Centrifugal Pumps, and Condensers. 


New York Pittsburgh Chicago New Orleans Denver 
Boston Cleveland St. Louis Atlanta Salt Lake City 
Philadelphia Detroit Los Angeles Minneapolis 


BALL ENGINES 


have saved their owuers 


thousands of 


dollars 


every year by reliable 


operation, low 


steam 


economy and low main- 


tenance cost. 


They can do this for you. 


Ball Engine Company 


Erie, Pa. 


steam Engines. Siniple and Compound. High. Low and Medium Speed 


Gas Engines. Two and Four Cylinder, Double Acting Tandem Type. 


Buckeye Engine Co., Salem, Ohio 


The C& Ce. ENGIN E 
BUILDERS 


Write 
CORLISS ENGINES—50 to 10,000 H.P. 
GAS ENGINES—200 to 3000 H.P. 


PRIMM ‘rv OIL ENGINES 


Send for Bulletin No. 9-U 


Power Manufacturing Company 
927 Cheney Ave., Marion, Ohio 
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Midwest Engine Company 
Products 
Midwest—Centrifugal, 
Reciprocating and Deep Well 
'umps and Auxiliaries 
Midwest— Utilitor 
Midwest—Truck Engines 
Midwest—Tractor Engines 


Midwest—Wait Turbines 
(Impulse Type) 


Address— Midwest Engine Co., in the 
following cities: 
Rirmingham Jacksonville Philadelphia 
Baltimore Kansas City Pittsburg 
Boston Los Angeles San Francisce 
Cleveland Little Rock Salt, LakeCity 
Chicago Medicine Hat, Alta, St. louis 


nver Montreal, Quebee — St. Paul 
El Paso New York City Seattle 
Houston New Orleans Tulsa 


In the Representative Plants of 
Every Industry 


Midwest-Wait Steam Turbines are used in num- 
bers by the foremost concerns in every line— 


Swift and Company 
Armour and Company 
Morris and Company 
Cleveland Electric Ill. Co. 
U.S. Coal and Coke Company 
Sloss-Sheffield Steel Co. 
Puget Sound Traction & Lt. 
Company 
Minnesota Sugar Company 
Shell Co. of California 
Roxanna Petroleum Co. 


Kingan and Company 

Midland Packing Company 

Emerson-Brantingham Co. 

Morton Salt Company 

Toledo Ry. Lt. and Power Co. 

Otis Steel Company 

Michigan Power Company 

New Orleans Refining Co. 

U. S. Commissioner of Indian 
Affairs 

San Antonio Public Serv. Co. 


Dependable Power 


And a HOST of others 


Some of these companies use aS many as 
SEVENTY Midwest-Wait Steam Turbines pur- 
chased over a period of several years. 


The most reliable and economical form of Power. 
Flexible and as easily handled as an electric motor. 


Midwest-Wait Steain Turbines are unusually 
efficient, the steam consumption per B. H. P. hour 
is remarkably low. 


Used in every class of service where economy of 
fuel, high efficiencies and space are factors. 


Send for Bulletin No. 1201. 


MIDWEST ENGINE COMPANY 
Main Office and Works 
INDIANAPOLIS, U. S. A. 
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SubMitutes rarely deliver anything 
but excuses, A good packing doesnt 
explain or apologize~ it delivers the 
goods every time, Skookum is a 


good packing“ the or 
Cross Expansion. 


Ufoval: 


Beware of SubPitules 
—theyre April 


Ohio Grease? 


Because 

it gives better and more ecconom- 
ical lubrication than oil--- 

we supply testing material FREE 
to prove it— 


we furnish GRATIS all neces- 
sary instruments to feed it— 


we instruct you how to get the best 
and most resultful service. 


Write for further details 
of OHIO co-operation 


The Ohio Grease Co. 


Box 816 
Loudonville, Ohio 


inal Diagonal 


Pis on Rod Packing 


There’s a distributor in your vicinity. 
If not, write us! Test sample on request. 
Skookum is sold in Canada as Spando. 


PIONEER RUBBER MILLS 
[Formerly Bowers Rubber Works] 
General Offices: San Francisco 
Sales Offices: Los Angeles, Denver, Salt Lake City 
Portland, Tacoma, Seattle 


Which? 
1 pound of 


TRADE MARK RECISTERED IN 


NON-FEUID OIL 


UNITED STATES PATENT OFFICE 


or 3 pounds of Grease? 


NON-FLUID OIL is a purer lubricant 
and has gr a-er lubricating value than 
grease—it keeps bearings cooler. 


NON-FLUID OIL won't melt with 


heat, as grease does, and waste out of 
hearings—it lasts longer than grease. 


Retter lubrication at less cost per 
month—that’s NON-FLUID OIL. 


Write fodau for free testing 
sauples, todau; dowt put it 
off; 1 will show you how to 
Jessen lahor and trouble 
NEW YORK & NEW JERSEY 
LUBRICANT COMPANY 


101 Broadway, New York 
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e 
Tank S Ca rried Horizontal Storage Tanks 
(Flat Heads) 
e e | | Lengt! She reads Capacity, i 
For Immediate Shipment | | Ts | 
3ft.6in. | 14 ~~ 1,000 2,000 
ee 22 2,000 3,285 
Elevator ] T | @ i | 2000 47180 
5 20 3,000 3,880 
Blow-off A | | 6595 
24 | | 5,000 5,390 
Compressed Air N | 3.000 | 
~ 6 29 4 16 6,000 7,955 
Hydro-Pneumatic 8 24 | 10525 
8 30 v6 is 11,000 12,820 
Stacks - Breechings - Stand Pipes | = | 41% | ee | ae 
BUILT AND ERECTED 8 37 14000 | 15/020 
18 | 13000 | 1930 
10 16 ts 3 9,400 10,260 
Lancaster Iron Works, Inc. | | 
18,86 
Breneman Bldg., Lancaster, Pa. 10 40 23,300 | 21,620 


Spray Cooling Sysetms 


Wherever water for 


condensing purposes 
is searce or procured 
only at very high 
temperature a SPRAY 
COOLING SYSTEM 
can solve your prob- 
lem, inereasing con- 
densing efficiency at 
the lowest expense. 
It is the most effi- 
cient, practical, and 
reliable method = of 
water cooling. 


Write for Bulletins. 


The Star Brass 
Works 
Manufacturing Engrs. 
3114 Carroll Avenue 
Chicago. Ill. 


Burhorn’s 
“Packer’s Type” 

Cooling Towers 
Particularly adapted to continuously re-cool 
ammonia condenser water. Minimum operat- 
ing and upkeep cost. Write for ‘‘Packer’s 
Type’ Booklet, 

Edwin Burhorn Co. 

25 West Broadway New York City 


COOLING PONDS 
AIR WASHERS 
SPRAY NOZZLES 
FLOW METERS 
PAINT GUNS 


BPRAY ENGINEERING CQ§eoston. mas 


YORK ENCLOSED 
REFRIGERATING 
MACHINES 


Simplicity—Economy 
After operating one of our Enclosed Machines for 
several years, one of our customers writes us that he 
has not spent one cent on it except for oil. and is still 
using the original charge of ammonia. 

This is a common experience among users of these 
Machines, and besides MECHANICAL REFRIG- 
ERATION pays good dividends on the investment. 


Write us for information and prices. 


YORK MANUFACTURING CO. 


(Ice Making and Refrigerating Machinery Exclusively) 
York, Pa. 
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The 
Baragwanath Barometric 
Condenser 
SAVES FUEL 
INCREASES 


HORSE. 
POWER 


The most relia- 
ble, simplest, 
most economi- 
cal, least expen- 
sive of all forms 
of condensers. 
,Applicable to 
any purpose requiring a 
vacuum. 


Further information and 
prices on application. 


Department 2 


The Allbright-Nell Co. 


Chicago, Illinois 


There's a 


Tycos 


hi 


CRESCENT “REDLINE” 


NS TI AFT GA 
TACHOMETER DIFFERENTIAL DRAFT GAUGE 
Al: 


Saould you feel that you could use a 
“text book’? on Efficiency Promoting 
lustruments for the Power Plant—then 
Ask for our special catalog set P.P. 


A THE 


1-17° Schaeffer& Budenberg 

Brooklyn, N. Y. 
Chicago St. Louis Los Ange'es SIPHON 
| ittsburgh Philadelphia Washington 


ii Power Plant Instruments 


COUNTER 


temperature 
instrument 


for every 


EQUIP YOUR PLANT 
UEHLING CO, RECORDERS 


Keep tabs on the fuel wasted. 
Reduce your annual coal consumption. 


UEHLING INSTRUMENT CO. 


Combustion Economists 


2004 EMPIRE BLDG., NEW YORK CITY 


purpose 


iaylor /nstrument Companies 


MONO SYSTEMS 


Carbon Dioxide—CO. 

Carbon Monoxide—CO 

Oxygen—O : 

Highly developed and efficient instruments for 

every combustion problem. The Mono will do 

what others can’t—record CO and COs simul- 

taneously. 

MONO CORPORATION OF AMERICA 
257 Washington St., Buffalo, N. Y. 


= 
MSO ff : 
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DIRECT CONNECTED WORTHINGTON 
“FEATHER” VALVE AIR COMPRESSOR 


What “FEATHER’ Vaive 


(REG, U.S. PAT. OF» } 


means to you 


EATHER’” Valve means first: COMPRESSION 

It means compression that is sure, safe and 
always on tap. It means also, Worthington appa- 
ratus—the sort that is standard the world over, on 
land or sea. 


Worthington “FEATHER” Valve is a thin, ribbon 
strip of steel, weighs less than one ounce, and has 
but one moving part—itself. It seats tightly on 
ground face slotted seats and allows air or gas to 
pass by bowing in center against slotted curved 
guards. And it functions without friction or ham- 
mering action. 


Worthington “FEATHER” Valve compressors 
are worthy workmates with the widely known 


Other Worthington Products: Worthington pumps and pumping machinery— 


Steam, Power, Centrifugal and Water Works world’s standard since 1840. 


Pumps. Meters, Oil Engines, Condensi 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
Machinery, Air Compressors, Vacuum Pumps Executive Offices: 115 Broadway, New York City 


and Water Wheels. Branch Offices in 24 Large Cities 


= 
PUMPS—COMPRESSORS—CON DENSERS—OIL & GAS ENGINES~METERS—MINING~ROCK CRUSHING& CEMENT 


WORTHINGTON 


Deane Works, Holyoke, Mass. Epping-Carpenter, Pittsburgh, Pa. 


Blake & Knowles Works “az P ining Works 


ARON 
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The Robertson Vertical 
Valve Gauge Cock 


has valve and seat of Monel Metal 


Monel Metal has demonstrated its superiority in actual service, 
for withstanding temperatures and alkaline waters. 


John F. Robertson Company 


1001 Park Bldg., Pittsburgh, Pa. 


Your 
request 
brings 
Bulletin 
No. 23 


GOETZE 
No. 
GASKETS 


Those alternate walls 
of metal and asbestos will 
stand between you and 
loss through steam leak- 
age and shutdowns. 


Instead of 
frequent renewal “‘Goetze 
Gaskets” last for years, 
and may be used over and 
over again. 


requiring 


A targe New _ Jersey 
Chemical Co. writes: “We 
have not ordered gaskets re- 
cently—we have had _ no 
requisitions for them. The 
service and quality of gaskets 
purchased from you in the 
past are the causes.” 


The solution of every mod- 
ern gasket problem! Yours? 


15 Allen Ave., New 


GOETZE GASKETS 
are for numerous purposes, such as: 
Acid Lines, Aeroplane Motors. 
Air and Ammonia Compressors, 
Alcohol Lines, Benzol and Toluol 
Stills, Boiler Domes, Boilers, 
stationary; Boilers, marine; 
Chemical Lines, Coke Oven By- 
product Plants, Condensed Water 
zines, Condenser Joints, Cylinder 
Heads, Diesel Engines, Distillers, 
Economizers, Flanged Joints, 
Handholes, Heaters, Locomotives, 
Manholes, Oil Engines, Oil, hot 


or cold; Pumps, Steam and Gas 
Engines, Steam Chests, Steam 
Hammers, Steam Shovels, Steam 


Stills and Tanks, Sub 

Superheaters, Tractors, 
Valve Bonnets, Water 
Boilers. 


Traps, 
marines, 
Unions, 

Tube 


Sent on 90 days free trial. 
Ask us to send details 
on Goetze Copper Valve 
Gaskets, Goetzerit Sheet 
Packing and other Goetze 
Products. 


GOETZE GASKET & PACKING CO. 


Brunswick, New Jersey 


Su. face and Jet Condens- 
ing Equipments for Power Plants. 
Main, Auxiliary, Distilling Yondensers 
&& vaporators for Marine Service. 
Distilling Condensers for Refrigera- 
tion and Chemical Plants. 


ROSS HEATER & MFG. CO , Buffalo, N. Y. 


“Crosshead Guided” Expansion Joints. 
Ross Boiler Feed Water Heaters. 

Ross Oil and Sugar Juice Heaters. 
Gravity & Forced Circulation Heaters. 
Ross Oil, Air and Water Coolers. 


WN 


\N 


Non-corrodible — strong as steel — tough and ductile. 
Withstands acids, high temperatures, erosive action of 
hot gases and superheated steam, Ee 
THE INTERNATIONAL NICKEL err = 
43 Exchange Pl-- - New York,N. Y = 
In 


Towers, Nozzles 
and other water 
cooling appli- 
ances. 

Write for Catalog 


The Cooling Tower 
Company 
15 John St.,N.Y.C. 
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By-Product Ice 
Another use for 


Carbondale 
Refrigeration 


Use Exhaust Stear: to Cool Drink- 
in?, Water for Employes 


Cool drinking water for employes is a welfare feature that is appre- 
ciated, and one that pays big returns to the management. It keeps 
the workers fresh, enabling them to produce more work. The Car- 
bondale Exhaust Steam Absorption System of Refrigerating cools 
drinking water with exhaust steam that would otherwise be wasted. 


By-Product Ice 


is another use for Carbondale Exhaust Steam Absorption Refrigerat- 
ing Machinery, producing tons of ice every day for a few cents a ton. 


Industrial Refrizeration 
offers possibilities in many fields for cooling, temperature control, 
solvent recovery and crystallization, replacing other processes used 
heretofore. 
Write Our Nearest Office for Bulletins and Names of Users 


Carbondale Machine Company,Carbondale,Pa. 


BRANCIL OFFICES: New York, N. Y., 171-5-5 Christopher St.; Baltimore, 

Md., 304 Continental Blde.; Philadelphia, Pa., 1009 Ilarrison Bldg.; Louisville, 

Ky., 217 Norton Bldg.: Chicago, HL, 1°25 Manhattan Bldeg.; New Orleans, La., 

904 Title Guaranty Dldg.; Pittsburgh, Pa.,, 1122 Allegheny Ave.; Buffalo, N. Y., 
380 Ellicott Square Bldg. 


BONDALE 
Refrigerating and Ice Making Machinery 


Exhaust Steam Absorption and Ammonia Compression Systems 
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| Where every working minute 


{es 
| 


| means money, blown fuses — 


| | cut profits unless electrical 
Wx 


Industries using electrical energy 
| | delays in machine operation are 


Economy Fuses are used by 
thousands of industries because 
they permit of renewal in min- 
imum time at minimum cost. 


Where greater efficiency is re- 
= quired a reserve stock of fuses 
is kept on hand and used in case 
of blowouts. The blown fuse 
then is restored to duty at leisure 
by simply inserting a new Econ- 
omy “Drop Out” Renewai Link. 


ECONOMY Economy Fuses cut annual fuse 
250 V. maintenance costs 80% as com- 


pared to the use of “one-time” fuses. 


The fibre cartridge, the winged wash- 
ers which lock the fuse, and the 
threaded end caps which complete 
the assembly are virtually indestruct- 
ible and are used over and over again. 


Economy was the first line using inexpensive bare renewal 
links for restoring blown fuses to their original efficiency 
to be Approved In All Capacities by the Underwriters 


Laboratories. 
| For sale by ali leading electrical jobbers 


and dealers 


ECONOMY FUSE COMPANY 
Chicago : U. S. A. 


Economy Fuses are also made in Canada at Montreal a, 


Te 
\ { \ \ 7 
| 
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ADAPT IBOXES SUND Electric Control 


Equipment 
Zhe only conduit Atting which gives Designed to insure accurate coutrol and economical operation of 
pumps, fans, blowers, cranes, elevators and all other’ electric 
eel without disturbing origina’ drives. Send us your requirements, 

: installation. Write for Catalog. S dh Electric Co 

THE ADAPTi COMPANY, CLEVELAND _ ' Newark, N. J. 


=, 
are made in both renewabl d non-renewable , 
types. to give Money EN ELECTRIC CRANE & HOIST CO 


back if they fail. Booklet on request, 


CHICAGO FUSE ST Literature or Service = Miontour Falls, N. Y. 

3 *hilade iz icago 1tts Ss 

Chicage New York Montreal Melbourne London 


a 


‘Dependablé 


First aid to overworked labor and overburdened payroll, x Ri 
Self-contained, easily and fully controllable, speedy dig- . Niagara's Iva 


ging and rehandling machine for indoor and outdoor use. 
: CROCKER-WHEELER CO. 
Ampere, N.J. 


ada Hooked up in a jiffy to any lifting machine. Catalog 44. 


ae THE HAYWARD CO.. 44-50 Church St., New York 


Absolutely “the dest’’ speed indicator for permanent attachment to a steam turbine or any 
other prime mover which operates between 900 and 8000 r.p.m., is our 


FRAHM Vibrating-Reed TACHOMETER 


This instrument is “entirely different,’ and deserves fullest investigation. Used by U. S. 
Government and all standard turbine builders. Write for Catalog 853. 


JAMES G. BIDDLE, 1211-13 Arch Street, Philadelphia 


Grind Down Your 
Place 


—with an abrasive tool—a manufactured composition 
in block form which when held against revolving commutators, 
grinds down irregularities and stops sparking and loss of power. IDEAL 


IDEAL 


—does the trick. An occasional application, as shown 


in the illustration, stops sparking and loss of power ina few 
moments and saves many dollars spent for resurfacing by other methods. 
The IDEAL never clogs and always cuts cvenly. 


Try One Out Without Cost 


- Our Free Trial Plan is expfi&ined on the Coupon, 


MM) Fill It Out and Mail It Today! 


IDEAL COMMUTATOR DRESSER CO., 
2 South Dearborn Street, Chicago 


Gentlemen:~- Please send me an Ideal Commutator Resurfacer for free trial, 
If 1 am not fully satished with it I will return it collect at no expense to me. 
want to use it on equipment as follows: 


Approx. k. P. M Diameter of Commutator or Ring.......0..s000+8++ 
Approx. width of Commutator or ring surface 


Approx, distance between brush sets. ‘ Condition 


Ring material (copper, steel, etc.)......... 


My name is 
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Practical Armature Winding 


You are called to repair a motor or generator. The 
trouble is there, but how to find and fix it is up to you. 
That’s when you need this new and accurate guide on 


Armature Winding 


AND 


Motor Repair 


By D. H. BRAYMER 
500 pages, 6 x 9, illustrated, $3.00 net, postpaid. 


Don’t limit yourself by your own experience. Here is 
a compilation of practical methods that are in present 
use by repairmen and armature winders on every kind 
of job. Common-sense data, not a theoretical discus- 
sion of armature winding design. Only such material 
which describes in detail the methods found by actual 
experience to represent the best repair shop practice 
has been included in this new handbook. It’s the 
“how-to-do-it’”” book for your daily use. 


Try these helpful kinks on the job 


Save time, worry, and energy for ten days free, and 
then decide whether or not you want to keep the book. 
Send the free examination coupon now. 


MAIL THIS COUPON TODAY 


McGraw-Hill Book Co., Inc., 
239 West 39th Street, New York, 
a a 
g You may send me on 10 days’ approval Braymer’s Armature Wind- 
‘ ing and Motor Repair, $3.00 net, postpaid. 1 agree to pay for the ; 
i book or return it postpaid within 10 days of receipt. 4a 
a Regular subscriber to Power?...... 
i 
4 
t 
& (Books sent on approval to retail customers in the U. S. and Canada 8 
only.) P6-29-20 8 


ELECTRICAL EQUIPMENT 


SS 


BS 


Model 370 
Portable 
A.C. and D.C. 
Ammeier 


ELECTRICAL INDICATING INSTRUMENTS 
are unqualifiedly superior in construction, accuracy 
and service to any other Instruments designed for 
the same purposes. 

Weston models include complete Switchboard 
and Portable groups for service on A.C. or 
circuits, and also many Instruments designed for 
special purposes. There is a Weston model for 
every electrical measurement need. 

Write for catalog or bulletin, specifying 
the field that interests you, 
WESTON ELECTRICAL INSTRUMENT CO. 
137 Weston Ave., Newark, N. J. 
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| | Make High Priced Labor Earn Its Pay 


Don’t pay a man high wages to do the work that a machine can do better. 
Put him at atask where he can earn the high wages you pay him. 


Let An Automatic Machine Do the Automatic Job 


Manual control of temperatures is never de- 
pendable—always expensive. 


<— Flexible Tube 
ry Thermostat Bulb 
Steam Valve 

Powers Automatic Regulators 
will control the heat better, more 


surely, and for less money. 


Warm Water Ontlet 


Adjustment 


Adjustment 


Put Powers Regulators on 
The Powers No. 15 Regulator 


these jobs and let your operat- 
ors give al/ their time and 
thought to the work a machine 
can’t do. 


self-contained thermostatic 
regulator for control of atmos- 
pheric temperature. Readily set 
for any desired degree by movin 
weight on lever. Particularly ef 
fective in drying rooms. Controls 
temperature accurately, prevent 
ing overheating of fabric, 


= Dirt Trap 


Don’t deceive yourself into 
believing the operator or tender 


Clean Out Plug 
Flexible Tube —> 


The Powers Thermostatic 
Steam and Water Mixer 
The simplest and least expen- 

sive installation for supplying hot 

water. Automatically mixes high 
pressure steam and cold water, 
viving desired temperature at out 


spends no valuable time in regu- 
lating the heat. Tle does. Tf 


Adjustment —> 


shower pre, he doesn’t, the heat varies, and Steam 
tection against scalding 
loss and damage result. c 
Warm Water Thermostat Bulb 
wea Heat regulation has been our — ‘the powers No. 1 Regu- 


lator. 


self-contained thermostatic 
regulator for control of ticuid 


sole business for over thirty 


years. No matter what failures 
justment, or lever and) weight 
others may have made, Pozoers adapted to contrat 


ling liquid temperatures as in glue 
pots, dye kettles acid baths ho 
waters tanks Washing machines 


Regulators do not fail. 


etc 


te Try This Plan At Our Risk 


The Powers Thermostatic 
Water Controller. 


A true thermostatic controller 
mixing hot and cold water and 
maintaining desired temperature 
at outlet, regardless of varying 
temperature or pressure of either 
hot or cold water supply. For 
wash sinks, shower baths, hot 
water lines, ete Saves fixtures 
and prevents possible scalding 


We will send you a Powers Regulator for you to try 
out in your own way. You may keep it 30 days, and 
then if you don’t feel satisfied with results, you may 
send it back and we will cancel the charge. 


The Powers Regulator Co. 


Specialists in Automatic Heat Control 
322 The Federal St. Bldg., Boston 


980 Architects Bldg., New York 


2771 Greenview Ave., Chicago 


The Canadian Powers Regulator Co., Ltd., Toronto, Ont. 
(1405) 
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WHAT AND WHERE TO BUY 


Equipment, and Su 


with 


pplies Used in the Power Plant Field 
ames of Manet eturers and Distributors 


Please refer to the Buying Section for addresses of concerns listed in this directory. 


See Last Page for Alphabetical Index 


Air Aftercoolers and 
Receivers 

Ingersoll-Rand Co. 

Lancaster Iron Works 


Air Compressors 

Allis-Chalmers Mfg. Co. 

Chicago Pneumatic Tool Co. 

De La Vergne Machine Co. 

Fairbanks, Morse & Co. 

General Electric Co. 

Ingersoll-Rand Co. 

Nordberg Mfg. Co. 

Norwalk Iron Wks. 

Pennsylvania Pump & Com- 
pressor Co. 

Sullivan Machinery Co. 

Weber Subterranean Pump 


Co. 
Worthington Pump & Mach. 
Corp. 


Air Separators 
Griscom-Russell Co. 


Air Washers 

Badger & Sons Co., E. B. 

Carrier Air Conditioning Co. 

Spray Engineering Co. 

Alarms, Low Water 

Elliott Co. 

Lunkenheimer Co. 

Reliance Gauge Column Co. 

Alternators, Turbo 

Allis-Chalmers Mfg. Co. 

General Electric Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 

Ridgway Dynamo & Eng. Co 

Terry Steam Turbine Co. 

Westinghouse Elec. & Mfg. 
Co. 

Ammeters 

Brown Inst. 

Weston Elec. 


Are, Welding 
Wilson Welder & Metal Co. 


Arches, Boiler Furnace 
(See Boiler Arches and 
Setting) 
Asbestos Brake Band Lining 
and Brake Blocks 
Gen’l Asbestos & Rubber Co. 
Johns-Manville 


Asbestos Matertals 
Asbestos & Rubber 
0. 


Ash Bin Gates 
(See Gates Bin) 
Ash and Coal Handling 
Machinery 
(All Coal and Ash Hand- 
ling Machinery) 
Ash Cans 
Gillis & Geoghegan 
Ash Gates 
Gillis & Geoghegan 
Washburn & Granger, Inc. 
Ash Pit Doors 
Amer. Steam Conveyor Corp. 
Green Engr. Co. 
Ash Tanks, Cast Iron 
Green Engineering Co. 
Ash Tanks, Steel 
Heine Safety Boiler Co. 
Auto Accessories 
Domirion Asbestos & Rubber 
Corp. 


Babbitt 
Amer. Crucible Products Co. 


Balanced Draft 

Engineer Co. 

Barometers 

Brown Instrument Co. 
Taylor Instrument Co. 
Batteries, Dry 

National Carbon Co. 
Batteries. Storage 

National Carbon Co. 

Bath Heaters 
Griscom-Russell Co. 
Bearing Metal 

Amer. Crucible Products Co. 
Bearings, Oilless 

Bound Brook Oilless Bearings 
Bearing, Thrust 

Albert Kingsbury 

Belt Cement 

Chas. A. Schieron Co. 

Belt Dressing 

Cling-Surface Co. 

Dixon Crucible Co., Jos. 
Keystone Lubricating Co. 
Rhoads & Sons. J. E. 
Schieren Co, Charles A. 
Texas Co., N. Y. C. 
Belting 

Pioneer Rubber Works 
Carpenter Co., Geo. B. 


Co. 
Inst. Co. 


Diamond Rubber Co. 

Garlock Packing Co. 

Greene, Tweed & Co. 

Goodrich Rubber Co., 

Goodyear Tire & Rubber bo. 

Jewell Belting Co. 

Jeffrey Mfg. Co. 

Ladew Co., Inc., E. R. 

Link-Belt Co. 

N. Y. Belting & Packing Co. 

Quaker City Rubber Co. 

Rhoads & Sons, J. E. 

Schieren Co., Charles A. 

United States Rubber Co. 

Belting, Balata 

Dominion Asbestos & Rubber 
Corp. 

Belting, Canvas Stitched 

Dominion Asbestos & Rubber 
Corp. 

Belting, Conveyor 

Dominion Asbesos & Rubber 
Corp. 

Chain Belt Co. 

Gifford-Wood Co. 

Goodrich Rubber Co., B. F. 

Goodyear Tire & Rubber Co. 

Jeffrey Mfg. Co. 

Link-Belt Co. 

N. Y. Belting & Packing Co. 

Pioneer Rubber Mills, San 
Francisco 

Belting Leather (Waterproof) 

Bond Co., Chas. P. 

Schieren Co., Chas. A. 

Belting, Link Leather 


Schieren Co.. Chas. A. 

Belting, Rubber 

Dominion Asbestos & Rubber 
orp. 

Bins 


Brown noisting Mchy. Co. 
Green Engr. Co. 
Weiderholt Construction Co. 
Blast Gates 
Clarage Fan Co. 

Blowers, Centrifugal 
Coppus Eng’g & Equip. Co. 
General Electric Co. 
Green Fuel Economizer Co. 
Sterling Blower Co. 

Blowers, Fan 
American Blower Co. 

Buffalo Forge Company 
Carling Turbine Blower Co. 
Coppus Eng’g & Equip. Co. 
Clarage Fan Co. 

De Laval Steam Turbine Co. 
Engineer Co. 
General Electric Co. 
Green Fuel Economizer Co. 
Green Engr. Co. 
Griscom-Russell Co. 
Power Turbo Blower Co. 
Sterling Co. 
Sturtevant B. 
Terry Steam ‘Turbine Co. 


Westinghouse Elec. & Mfg. 
oO. 
Wing Mfg. Co... L. J. 


Blowers, Forced Draft 
Clarage Fan Co. 

Coppus Eng’g & Equip Co. 
— Mch., Fdry. & Supply 


Sterling Blower Co. 
Blowers, Soot 
Bayer Steam Soot Blower Co. 
Diamond Power Spec. Co 
The Paul B. Huyette Co. 
Marion Mch., Fdry. & Supply 
Oo. 
Blowers, Steam cet 
Chesterton Co., A. W. 
McClave-Brooks Co 
Mch., Fdry. & Supply 
Oo. 
Schutte & Koerting Co 
Sterling Blower Co. 
Blowers, Turbine 
Carling Turbine Blower Co. 
Coppus Enz’g & Equip. Co. 
Ingersoll Rand Co. 
Kerr Turbine Co. 
Wing Co.. L. J. 
Boiler Arches and Setting 
Bernitz Furnace Appliance 
Co.. Boston 
Betson Plastic Fire Brick Co. 
Botfield Specialties Mfg. Co. 
. Detrick & Co. 
Rust Co. 
Green Fire Brick Co. 
Green Engr. Co. 
Hagan Corporation 
Harbison-Walker Refrac- 
tories Co. 
Intern: ational Engineering 
yor 
Jointless Fire Brick Co. 
McLeod & Henry Co. 
ayer Co.. The S. 


Rust Engr. Co. 

Walsh Fire Clay Prod. Co. 
Washburne & Granger, Ine. 
Boiler Baffle Walls 

Betson Plastic Fire Brick Co. 
Engineer Co.. The 

Johns Manville Co. 

Jointless <~ Co. 
McLeod & H 

Walsh Fire a Prod. Co, 


Boiler Compound 
Bird-Archer Co., The 
McLeod & Henry 
Dearborn Chemical Co. 
Dixon Crucible Co., Jos. 
Hawkeye Compound Co. 
Perolin Co. of America 


Boiler Feed Pumps 
(See Pumps, Boiler Feed) 
Boiler Feed Water, Make Up 
Plants 
Griscom-Russell Co. 


Boiler Feed Water Purifying 
Apparatus 
Permutit Co. 


Boiler Furnace Linings 
Betson Plastia Fire Brick Co. 
Botfield Specialties Mfg. Co. 
A. P. Green Fire Brick Co. 
Jointless Fire Brick Co. 
King Refractories Co. 
Obermayer Co. The 8. 
McLeod & Henry 

Walsh Fire Clay Prod. Co. 
Boiler Graphite 

Dixon Crucible Co. Jos. 


Boiler Skimmers 

Yarnall-Waring Co. 

Boiler Tube Cap Reseating 
Machine 

Lagonda Mfg. Co. 


Boiler Tube Cleaners 
(See Blowers Soot) 
(See Scale Removers) 

Boiler Tube Protectors 

Cruise & Co. 


Boiler Tube Welding 
McEwen Bros. 

General Specialty Co., The 
Boiler Tubes 

Amer. Tube & Pipe Bend. Co. 
Boiler Tube Co. of America 
McEwen Bros. 

National Tube Co. 
Yarnall-Waring Co. 


Boilers, Internally Fired 
Casey-Hedges Co.. The 
Fitzgibbons Boiler Co. 


Boilers, Return Tubular 
Bigelow Co.. Philadelphia 
Carpenter Co.. Geo. B. 
Coatesville Boiler Works 
McEwen Bros. 
Boilers, Vertical Water Tube 
Erie City Iron Works 
Edge Moor Iron Works 
Casey-Hedges Co., The 
Ladd Co.. Geo. T. 
McEwen Bros. 
— Mch.. Fdry. & Supply 
Morrin Clim: ax Boiler Co. 
Page Boiler Co. 
Springfield Boiler Co. 
Union Tron Works 
Vogt Mach. Co. Henry 
Wickes Boiler Co. 
Boilers, Water Tube 
Abendroth & Root Mfg. Co. 
Babcock & Wilcox Co., The 
Keeler Co 
Badenhause n Co. 
Casey-Hedges Co.. The 
D. Connelly Boiler Co. 
Heine Safety Boiler Co., 
St. Louis 
Intern: ational Engineering 
Yorks 
Ladd Co.. Geo. T. 
Bolts and Nuts, Monel Metal 
The International Nickel Co. 
Books 
MeGraw-Hil! Book Co., Ine. 
Breechings 
Lancaster Tron 
Brick, Fire 
Bernitz Furnace Appliance 


Co.- 
Fire Brick Co. 


Works 


Betson Plastie 

Botfield_ Specialties Mfg. Co. 

Green Engineering Co. 

A. P. Green Fire Brick Co. 

Harbison-Waiker Refrac- 
tories Co. 


Jointless Fire Brick Co. 
McLeod & Henry Co. 

Obermayer Co. 
Taylor Sons Co 


The 
Chas. 


Walsh Fire Clay Prod. Co. 

Brick Fire Cement 

King Refractories Co. 

Brushes, Motor and 
Generator 

Dixon Crucible Co., Joseph 

Calebaugh Self Lubr. Carbon 


0. 
National Carbon Co. 
Orton & Steinbrenner Co. 
Speer Carbon Co. 
Elec. & Mfg. 
Bucket Carrier, Pivoted 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Webster Mfg. Co. 
Buckets, Clam Shell 
Blaw-Knox Co. 
Brosius Co., Edgar 
Brown Hoisting Mchy. Co. 
Link-Belt Co. 
Orton & Steinbrenner 


Burners, Oil (See Oil 
Burners) 

Bushings 

Steel Mill Pkg. Co. 

Car Wheels 

Amer. Pulley Co. 

Castings, Acid Resistant 

Howard Iron Works 

Castings, Brass and Iron 

Builders Iron Foundry 

Hercules Float Works 

McClave-Brooks Co. 

Neemes Bros. 

Nelson Valve Co. 

Castings, Grey Tron 

Norwalk Iron Works 

Castings, Monel Metal 

International Nickel Co. 

Caustic Soda Cells 

National Carbon Co. 


Cellar Drainers 
Penberthy Injector Co. 
Cement, Iron 
Smooth-On Mfg. Co. 
Cement, Pipe Joint 
Dixon Crucible Co.. Jos. 
Smooth-On Mfg. Co. 


Centrifugal Pumps (See 
Pumps, Centrifugal) 


Chain, Wheel Valve 
Babbit Steam Specialty Co, 
Chain, Monel Metal 
International Nickel Co. 
Chains, Block 
Link-Belt Co. 
Chain Drive 
Chain Belt Co. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Chimney Cans 
Globe Ventilating Co. 
Chimneys, Brick and Concrete 
Rust Engr. Co. 
Wiederholt Construction Co. 
Chimneys, | 
Kellogg Co.. M. 
Ruct Engr. Co. 
Cireuiating System for 
Lubricating Oil 
Bowser & Co 
Wayne Oil Tank & Pump Co. 
Clamps 
Yarnall-Waring Co. 
Williams & Co., J. H 
Clamps, “C’”’ 
Williams & Co., J. H. 
Clamps, Hose 
— Carlisle & Hammond 
oO. 
Cleaners, Boiler Tube 
(See Blowers. Soot) 
(See Scale Removers) 
Clutches, Friction 
W. E. Caldwell Co.. Ine. 
Carlyle-Johnson Mach. Co. 
Fletcher Works 
Link-Belt Co. 
Moore & White Co. 
Reliance Gauge Column Co. 
Coal and Ash Handling 
Machinery 
American Steam Conveyor 
Corp. 
Beaumont Co.. R. H. 
Brady Foundry Co.. James A. 
Brown Hoisting Mach. Co. 
Chain Belt Co. 
M. H. Detrick Co. 
Gifford-Wood Co. 
Girtanner Engr. Corp. 
Godfrey Conveyor Corp. 
Green Engineering Co. 
Guarantee Construction Co. 
Hayward Co. 
Jeffrey Mfg. Co. 
Link-Belt Co 


Pulverized Fuel 


Portable Machinery Co., Ine. 
Quigiey Furnace Specialties 


Richardson Scale Co., Passaic 

Sterling Blower Co. 

United Stokers Corp. 

Webster Mfg. Co. 

Williams Patent Crusher & 
Pulverizer Co. 


Coal Bunkers 
Beaumont Co., R. 
Brown Hoisting Machy. Co. 
Green Engineering Co. 
Guarantee Construction Co. 
Link-Belt Co. 

Coal Crushers 

Beaumont Co. R. H. 
Jeffrey Mfg. Co. 
Link-Belt Co 
Marion Mch. Fadry. 


oO. 

Orton & Steinbrenner Co. 

Webster Mfg. Co. 

Williams Patent Crusher & 
Pulverizer Co. 

Worthington Pump & Mchy. 
Corp. 

Cocks, Brass and Iron Body 

Walworth Mfg. Co. 


& Supply 


Cocks, Gage 

Chaplin Fulton Mfg. Co. 
John F. Robertson Co. 
Huyette Co., Inc., Paul B. 
Jenkins Bros. 
Lunkenheimer Co. 

Nat’l Flue Cleaner Co. 
Ohio Brass Co. 

Reliance Gauge Column Co. 
S.-C. Regulator Co. 
Cocks, Steam 

Crane Co. 

Dart Mfg. Co., E. M. 
Homestead Valve Mfg. Co. 
Lunkenheimer Co. 


Collars, Shaft 
Chain Belt Co. 
Chas. P. Bond Co. 
Link-Belt Co. 


Combustion Chamber, 
ek Arch 

Betson Plastic Fire Brick Co. 

A. P. Green Fire Brick Co. 

Jointless Fire Brick Co. 

McLeod & Henry og" 

Obermayer Co., The S 

Walsh Fire Clay Prod. Co. 

CO. Recorders and Flue Gas 
nalysis Instruments 

Dwight Mfg. Co 

Foxboro Co., Foxboro, Mass. 

Hays Corp.., Jos. W. 

Mono Co. of Am. 

Paul B. Huyette Co. 

Pierce Co.. Wm. B. 

Sarco Company, Ine. 

Uehling Instrument Co. 

Commutator Compound 

Dixon Crucible Co. Jos. 

Ohio Grease Co. 

Commutator Slotters 

Green Equipment Corp. 

Commutator Stones 

Commutator Dresser 
oO. 

Green Equipment Co. 

Commutator Truing Device 

Green Equipment Co. 

Compressors, Air, Acetylene, 

Carbonie Acid Gas, ete, 

Ingersoll-Rand Co. 

Norwalk Iron Works 

Condenser Cleaner 

Griffin Co.. C. 

Lagonda Mfg. Se. 

Condensers 

Alberger Heater Co. 

Alberger Pump & Cond. Co. 

Allis-Chalmers Mfg. Co. 

American Well Works 

Buffalo Steam Pump Co. 

Cameron Steam Pump Wks. 

Carbondale Machine Co. 

Dean Bros. Stm. Pump Wks. 

Elliott Co. 

Eynon-Evans Mfg. Co. 

Griscom-Russell Co. 

Ingersoll-Rand Co. 

ational Engineering 
Vork 

Kellogg Co. WwW. M. 

Manistee Iron Wks. 

Ross Heater & Mfg. Co. 

Schutte & Koerting Co. 


Westinghouse Elec. & Mfg 

Wheeler Engr. Co. 

Wheeler Mfg. C H. 


Pusip & Mach. 
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Factories of Quaker City Rubber Co., Philadelphia, Pa. 


Quality Rubber Goods 


A knowledge of manufacturing rubber goods—obtained by nearly forty years’ experience— 
is back of all our products. 
The mere assembly of proper raw materials and running them through the factory will not 
produce a satisfactory finished article of rubber. 
Probably no other commodity needs so much careful attention and expert technical knowl- 
edge to bring out the right product as in the rubber industry. 
The trade has long since placed the stamp of highest approval on our products, which 
include: 
RUBBER BELTING for the transmission of power and conveying of 
materials. 
HOSE for boiler cleaning, conducting water, steam, air, oils, acids, fire 
protection, etc. 
ROD and SHEET PACKINGS for engines, pumps, compressors and 
other machinery. 


GASKETS, PUMP VALVES, TUBING, MATTING, ete. 
Vh's is particularly true of our specialties of which we are the sole manufacturers: 


JIANIEL’S P. P. P. ROD PACKING 
DANIEL’S EBONITE SHEET PACKING 
IRONSIDES RUBBER BELT 
EBONITE STEAM HOSE 


Our products are sold by leading hardware dealers and supply houses all over the country 


QUAKER CITY RUBBER COMPANY 


Manufacturers of Meckanical Rubber Goods 


PHILADELPHIA CHICAGO PITTSBURGH NEW YORK 
629 Market St. 182 W. Lake St. 211 Wood St. 53 Murray St. 
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Condensers, Barometz's and 
+ Combined 
Albright-Nell Co. 
Ingersoll-Rand Co. 
Laneaster Iron Works 
Wheeler Cond’r & Engr. Cc. 
C. H. Wheeler Mfg. Co. 
Condensers, Distilling 
Alberger Heater Co. 
Albright-Nell Co. 
Manistee Iron Works 
Ross Heater & Mfg. Co. 
Wheeler Cond. & Eng. Co. 
Condensers, Jet 
Albright-Neil Co, 
Ingersoll-Rand Co. 
Manistee Iron Works 
Wheeler Cond. & Eng. Co. 
C. WH. Wheeler Mfg. Co. 
Condensers, Surface 
Ingersoli-Rand Co. 
e heeler Cond. & Eng. Co. 
. H. Wheeler Mfg. Co. 


Meters 
(See Meters) 
Condensation Pumps 
(See Pumps) 
Connecting Rods 
Williams & Co., J. 
Connectors, Frankel Solder- 
less 
Westinghouse Elec. & Mfg. 
Co 
Conduit Elbows 
Am. Tube & Pipe Bend’g Co. 
Conduits, Electrical 
Adapti Company 
Conduits, Underground 
American Dist. Steam Co. 
Construction Engrs. 
M. J. Dougherty Co. 


Controllers, Electric 
Brown Instrument Co. 
General E:ectric Co. 
Westinghouse Elec. & Mfg. 
Co. 
Controllers, Feed Water 
(See Feed Water Regu- 
lators) 
Conveyors, Belt 
Rarber Greene Co. 
Beaumont Co., R. H. 
Chain Belt Co. 
Goodrich Rubber Co., B. F. 
Goodyear Tire & Rubber Co. 
(,uarantee Construction Co. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Portable Machinery Co., Ine. 
United States Rubber Co. 
Conveyers, Ceble 
Laneaster Iron Works 
Conveyors, Clinker and 
Cinder 
(See Coal and Ash Hand- 
ling Machinery) 
Conveyors, Coal and Ash 
(See Coal and Ash Hand- 
ling Machinery) 
Coolers 
Carbondale Machine Co. 
Griscom-Russell Co. 
Coolers, Inter and After 
Alberger Heater Co 
Schutte & Koerting Co. 
Coolers, Oil 
Alberger Heater Co. 
Alberger Pump & Condenser 


Co. 
Schutte & Koerting Co. 
Cooling Plants and Pon cs 
Badger & Sons Co., KE. B. 
Spray Engineering Co. 
Star Brass Works 
Yarnall-Waring Co. 
Cooling Towers 
Alberger Pump & Cond. Co. 
Badger & Sons Co., E. B. 
Burhorn Co.. Edwin 
Carbondale Machine Co. 
Cooling Tower Co. 
De La Vergne Mach. Co. 
Stocker, George J. 
Wheeler Mfg. Co., C. H. 
Wheeler Cond. & Engr. Co. 
Wiederholt Construction Co. 
Worthington Pump & Mchy. 
Corp. 
Couplings, Dirert Connected 
Karge-Baker Co. 


Couplings, Flexible Shaft 
Bartlett Hayward Co. 
Chain Belt Co. 

Chas. P. Bond Co. 
Karge-Baker Co. 

Smith & Serrell 
Couplings, Friction Coil 
Karge-Baker Co. 
Couplings, Rigid 

Smith & Serrell 
Couplings, Shaft 
Karge-Baker Co. 

Smith-& Serrell 

W. H. Nicholson & Co. 
Covering, Boiler Settin:: 
Betson Plastic Firebric Co. 
Rotfield Specialties Mfg. Co. 
Excello Mfg. Co. 

Hagen Corporation. The 
Jointless Fire Brick Co. 
The Paul B. Huyette Co. 
Obermayer Co., The S. 


Covering, Pipe and Boiler 
Tohns-Manville 


Buying—P O W E R—Section 


Magnesia Assn. of America 
Ric-Wil Co. 


Covering, Underground 
Steam Pipe 

Johns-Manville, N. Y. 

Ric-Wil Co. 

Cranes 

Brown Hoisting Mach. Co. 

Chas. P. Bond Co. 

Godfrey Conveyor Corp. 

Link-Belt Co. 

Orton & Steinbrenner Co. 

Shepard Electric Crane & 
Hoist Co. 

Crankpin Turning Machines, 
Portable 

Underwood & Co., H. B. 

Crankshafts 

Williams & Co., J. H. 

Crankshaft Repairs 

Metal & Thermit Corp. 

Crucible Lining 

Botfield Specialties Mfg. Co. 


Cut-Outs, Electric 
Chicago Fuse Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 
Cutters, Boiler Tubes 
(See Pipe Cutters) 
Cutting, Electrie Are 
Wilson Welder & Metal Co 
Cylinder Boring Bars and 
Reboring 
Rooksby & Co.. E. J 
Underwood & Co., H. B. 
Cylinders, Compressed Air, 


Gas, ite. 
Nat'l Tube Co. 


Damper Regulators 
Hess & Barker 


Dashpots 

Farnsworth Company 
Underwood & Co., H. B. 

Die Stocks 

Armstrong Mfg. Co. 

Borden Co., The 

Curtis & Curtis Co. 

— Pipe Theading Mach. 


Distilling Mechy. & Apparatus 
Whitlock Coil Pipe Co. 
Distilling Plants (Water) 
Griscom-Russell Co. 
Draft, Mechanical 

(See Blowers, Fan) 
Drills 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Jeffrey Mfg. Co. 
Terry Steam Turbine Co. 
Drills, Upright 
Barnes Co., W. F. & John 
Drop Forgings 
W'"tams & Co., J. H. 
Dust Collectors 
Clarage Fan Co. 
Sturtevant Co., B. F. 
Dynamos (See Generators) 
Eeconomizers, Fuel 
Green Fuel Ec Co. 
Sturtevent Co., B. F. 


Ejectors 

American Injector Co. 
Chaplin-Fulton Mfg. Co. 
Hancock Inspirator Co. 
Hayden & Derby Mfg. Co. 
Lunkenheimer Co. 
Penberthy Injector Co. 
Schutte & Koerting Co. 


Electric W'res and Cables 
American Steel & Wire Co. 


Elevators and aaa 
Beaumont Co.. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Orton & Steinbrenner 
Elevators and Elevator 
Service 
Otis Elevator Co. 
Engineering Service 
(See Directory) 
Engine, Hoisting 
Carpenter Co., Geo. B. 
Nordberg Mfg. Co. 
Engine Repairs 
Dodge Sales & Eng. Co. 
Hess & Barker, Phila. 
Lammert & Mann Co. 
Rooksby & E. J. 
Underwood & Co., H. B. 
Engine Stops 
Jenkins Machine Co, 
Schutte & Koerting Co. 
Strong Carlisle & Hammond 


o. The 

Engines, Diesel 
Allis-Chalmers Mfg. Co. 
Buckeye Machine Co. 
Busch-Sulzer 
McEwen Bros. 
McIntosh _& Seymour Corp. 
Midwest Engine Co. 
Nordberg Mfg. Co. 
Worthington Pump & Mchy. 

Corp. 
Engines, Gasoline 
Fairbanks. Morse & Co. 
Sterling Engine Co. 
Sngines, Gas and Oil 
Buckeye Engine Co. 
Buckeye Machine Co. 
Chicago Pneumatic Tool Co. 
Cooper Co., C, & G. 


De La Vergne Mach. Co. 

Fairbanks. Morse & Co. 

Hooven-Owen-Rentschler Co. 

Ingersoll-Rand Co. 

Power Mfg. Co., The 

Western Machinery Co. 

Westinghouse Elec. & Mfg. 
Co. 

Engines, Pumpin 

Allis-Chalmers Mfg. Co. 

Morris Machine Works 

Nordberg Mfg. Co. 

Worthington Pump & Mach. 
Corp. 

Engines, Steam 

Allis-Chalmers Mfg. © 

American Blower co. 

Badenhausen Co. 

Ball Engine Co. 

Buckeye Engine Co. 

Buffalo Forge Co. 

Cooper Co., C. & G. 

Erie City Iron Works 

Fitchburg Steam Engine Co. 

Hooven-Owen-Rentschler Co. 

Morris Machine Works 

Nordberg Mfg. Co. 

Ridgway Dynamo & Eng. Co. 

Skinner Engine Co. 

Vilter Mfg. Co. 

Elec. & Mfg. 

Worthington Pump & Mchy. 
Corp. 


Evaporators 
Griscom-Russell Co. 

Ross Heater & Mfg. Co. 
Wheeler Cond. & Engr. Co 
Whitlock Coil Pipe Co. 


Evaporator Feed Heaters 
Griawom-Russell Co. 


Evaporators, Multi-Stage 
Wheeler Cond. & Engr. Co. 
Exhaust Heads 
Burt Mfg. Co. 
Direct Separator Co 
Hoppes Mfg. Co. 
Ohio Body & Blower Co. 
Patterson & Kelley Co., Inc. 
Sterling Blower Co. 
Sturtevant Co., B. F. 
Watson & McDaniel Co. 
Whitlock Coil Pipe Co. 
Wright-Austin Co. 
Ey pansion Joints 
— Pump & Condenser 
0. 
American Dist. Co. 
Badger & Sons Co., E. B. 
iscom-Russell Co. 
ercules Float Works 
Howard Iron Works 
Kelly & Jones 
Ross Heater & Mfg. Co. 
Webster & Co., Warren 
Wheeler Mfg. Co., C. H. 


Extension Valve Boxes 
Kennedy Valve Mfg. Co. 


Fans, Exhaust and Ventilator 
(See Blowers, Fan) 


Feed Water Filters 
(See Filters, Feed Water) 

Feed Wat«r Heaters 

Alberger Heater Co. 

Alberger Pump & Cond. Co. 

American Blower Co. 

Elliott Co. 

Griscom-Russell Co. 

H. S. B. W. Cochrane Corp- 
(Formerly Harrison Safety 
Boiler Works) 

King Construction Co. 

Nat'l Pipe Bending Co. 

Ohio Body & Blower Co. 

Patterson Kelley Co. 

Permutit Co. 

Pratt & Cady Co. 

Ross Heater & Mfg. Co. 

Webster & Co.. Warren 

Wheeler Cond. & Engr. Co. 

Worthington Pump & Mchy. 
Corp. 

Feed Water Purifiers 

Alberger Heater Co. 

eres Smith Corp. 

H. 8. Ww. Corp- 
Harrison Safety 
Boiler Works) 

International Filter Co. 

Pratt & Cady Co.. Inc. 

Webster & Co., Warren 

Yarnall-Waring Co. 

Feed Water Regulators 

Gauge & Valve 

Chaplin-Fulton Mfg. Co. 

D'Este Co., Julian 

Elliott Co. 

Foster Engineering Co. 

Mason Regulator Co. 

McDonough Automatic Regu- 
lator Co. 

Northern Equipment Co. 

S.-C. Regulator Co. 

Squires Co.. C. E. 

Wing Mfg. Co.. L. J. 

Wright Austin Co. 

Feeders, Boiler Compound 

Bird-Archer Co., The 

Lunkenheimer Co. 

Richardson-Phenix Co. 

Fibre, Sheets, Rods, Tubes 
and Specialties 

Fibre Speec’ty Co. 


Nicholson File Co. 


& Circulating Sys- 
tem for Lubricating Oi 
Bowser & Co., S. F. 
Nugent & Co.. W. W. 
Richardson Phenix Co. 
Wayne Oil Tank & Pump Co. 
Filters, Feed Water 
Blackburn-Smith Corp. 
Griscom-Russell Co. 
Filters, Oil 
Anderson Co.. D. 
Blackburn- 
Bowser & Co., S. F., Inc. 
Burt Mfg. Co. 
Elliott Co. 
Fitchburg Steam Engine Co. 
Richardson-Phenix Co. 
Robertson Co., John F. 


Filters, Oil, Removal 

Permutit Co. 

Wayne Oil Tank & Pump Co. 

Filters, Water 

Blackburn-Smith Corp. 

Elliott Co. 

Griscom-Russell Co. 

International Filter Co. 

N. Y. Continental Jewell 
Filtration Co. 

Permutit Co. 

Fire Brick, Cement and 
Mortar 

Betson Plastic Fire Brick Co. 

Botfield Specialties Mfg. Co. 

A. P. Green Fire Brick Co. 

Hagan Corp.. Pittsburgh 

Johns Manville Co. 

Jointless Fire Brick Co. 

McLeod & 

Obermayer Co.. 


Quigley Furnace Specialties 


0. 

Walsh Fire Clay Prod. Co. 
Fire Extinguishers 

Badger & Sons Co., E. B. 
Johns-Manville 

Firebox Blocks 

A. P. Green Fire Brick Co. 
McLeod & Henry Co. 
Walsh Fire Clay Prod. Co. 
Fittings, Ammonia 
Carbondale Machine Co. 
Greene. Tweed & Co. 
York Mfg. Co. 


Film. Oil Pipe Union 
ine 
Richardson Phenix Co. 


Fittings, Steel 
Crane Co. 

Edward Valve & Mfg. ae 
Nat’l Valve & Mfg. 


Fixtures 

Adapti €o., 

Flanges 

American Dist. Steam Cc. 

Dart Mfg. Co.. E. M. 

M. J. Dougherty Co. 

Jefferson Union Co. 

Jenkins Bros. 

Kelly & Jones 

re Valve Mfg. Co. 
Nat’l Valve & Mfg. Co. 

Pittsburgh Piping & Equip. 

Flashlights 
National Carbon Co. 


Flat Wire—Strip Steel 
Am. Steel & ire Co. 
Floats 

Anderson Co.. V. D. 
Hercules Float Works 
Reliance Gauge Coluxn Co. 


Flow Meters 

(See Meters, Flow) 
Floor Gratings 
Irving Iron Works 


Flooring, Mastic and Cork 


Tile 
Johns-Manville 
Flue Cleaners 
Chesterton Co.., Ww. 
Huyette & Co.., 2. Paul B. 
Nat’l Flue Cleaner Co. 


Forges 

Buffalo Forge Co. 

Forgings, Drop 

Moore Drop Co. 

Williams & Co.., H. 

Forgings, Monel Mn etal 

The International Nickel Co. 

Fuel Oil Systems 

Bowser & Co., S. F. 

Furnace Blocks 

Drak: Non Clinkering Fur- 
nace Block Co. 

McLeod & Henry 

Walsh Fire Clay Prod. Co. 

Furnace Door Arch 

Betson Plastic Fire Brick Co. 

Jointless Fire Brick Co. 

McLeod & Henry Co. 

Obermayer Co., The S. 

Walsh Fire Clay Prod. Co. 

Furnace, Heat Treating 

Wayne Oil Tank & Pump Co. 

Furnace Lining 

Betson Plastic Fire Brick Co. 

Botfield Specialties Mfg. Co. 

A. P, Green Fire Brick Co 
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Jointless Fire Brick Co. 
McLeod & Henry 

bermayer Co.. The §S. 
Quigley Furnace Specialties 


0. 

Walsh Fire Clay Prod. Co. 

Furnaces 

Automatic Furnace Co. 

Cokal Stoker Corporation 

Detroit_Stoker Company 

Green Engineering Co. 

Hagan Corporation, The 

Hofft Co.. M. A. 

McClave Brooks Co. 

Murphy Iron Works 

Rust Engr. Co. 

Sterling Blower Co. 

Fuses 

Chicago Fuse Co. 

Economy Fuse & Mfg. Co. 

Federal Sign System 

General Electric Co. 

Johns-Manville 

Elec. * Mig 
o. 

Gage Boards 

Ashton Valve Co. 

Foxboro Co. 

Precision Instrument Co. 
Schaffer & Budenberg Mfg. 
Co., The 
Gage Cocks 

(See Cocks, 
Gage Glasses 
ance Packing & Supply 


0. 

Chesterton Co.. 

Durabla Mfg. Co. 

Garlock Packing Co. 

Quaker City Rubber Co. 

Gage Glass Guards and 
Shields 

Durabla Mfg. Co. 

Kelly & Jones 

Paul B. Huyette Co., Ine. 

Gage Glass Reflectors 

Durabla Mfg. Co 

Gage Testing Outfit 

Am. Rae Gauge & Vaive 

aa Valve Co. 
a & Budenberg Mfg. 


Gage) 


Gages, Caliper 
Williams & Co., J. H. 
Gages, Differential 
Brown Instrument Co. 
Gages, Draft 
Bristol Co. 
Brown Instrument Co. 
Defender Automatic Reg. Cc 
Dwight Mfg. Co. 
Ellison, Lewis M. 
Hays Corp., Jos. W. 
Huyette & Co., Inc., Paul 3. 
Nat'l Flue Cleaner’ Co. 
Pierce Co.. B. 
Gages, Hydraulic 
Brown Instrument Co. 
Gages, Oil 
Richardson-Phenix Co. 
Gages, Pressure 
Am. Steam Gauge & Valve 
Mfg. Co. 
Ashton Valve Co. 
— Co. 
Brown Instrument 


—— Steam Gage & Valwe 
Schaeffer & Budenberg Mfg. 
Co., The 


Taylor Instrument Cos. 


Recording . 
Am. eo Gauge & Valve 


Mfg. Co 
Valve Co. 
Bristol Co. 
Brown Instrument Co. 
Defender Automatic Ry. Co. 
Foxboro Co. 
Jos. W. Hays Corporation 
McDonough Automatic Reg- 
ulator 
Schaeffer & “Budenberg Mfg. 
Co., The 


Ga ges, Vacuum 

Valve Co. 

Bristol Co. 

Greene, Tweed & Co. 

Taylor Instrument Cos. 

Gages, Water 

American Dist. Steam Co. 

Brown Instrument Co: 

Steam Gage & Valve 
‘0. 

Greene. Tweed & Co. 

Huyette Co., Inc., Paul B. 

Jenkins Bros. 

Lunkenheimer Co. 

Nat’l Flue Cleaner Co. 

Ohio Brass Co. 

Penberthy Injector Co. 

Reliance Gauge Column Co. 

Gas Burners 

Davidson Gas Burner & 
Welding Co., N. 

Tate-Jones & Co. Inc. 


Gas Exhausters 
General Electric Co. 
Ingersoll-Rand Co. 
Sturtevant Co.. B. F. 
Terry Steam ae Co. 
Gas Producers_ 
Milwaukee ‘Reliance Boiler 
Works 
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Welcome News from The Engine-Room! 


e a The engineer has learned another lesson. 

Dixon Ss Hereafter the Cup Grease for the various units 
in the plant will be DIXON’S. 

Any good cup grease, plus a carefully deter: 


{ up Grease mined percentage of selected flake graphite, will 
last longer and lubricate better than the same 
grease without graphite. The added durability 


and efficiency are due solely to the graphite. 


Dixon’s prepared Cup Greases can be used 

under conditions of heat, moisture and pressure 
GRAPHITE where plain grease will fail. 

Cup GREASE 


The service records of Dixon’s show great . 
economy. If you are looking for a better grease 
let us send you a sample No. 94-R. 


Made in JERSEY CITY, N. J., by the 


Joseph Dixon Crucible Company 
Established 1827 


We also make 
O Cup Grease 

O Joint Compound 
0 Silica-Graphite Paint 


O Waterproof Grease’ 
O Flake Graphite 
O Motor Brushes © 
Paste Belt Dressing 
0 Boiler Graphite 


Write for catalog. MarkX in square 
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Westinghouse Zier & Mfi. 


0. 

Worthington Pumr & Macn 
Corp. 

Gaskets 

Advance Pkg. & Supriy Co 

Akron Metallic Gasket Co. 

Crane Co. 

Diamond Rubber Co. 

Durabla Mfg. Co. 

Eureka Packing Co. 

Flexitalic Gasket Co. 

Garlock Packing Co 

Gen’l Asbestos & Rubber Co. 

Goetze Gasket & tage Co. 

Goodrich Rubber Co., B. F. 

Greene, Tweed & Co. 

Jenkins Bros. 

Johns-Manville 

McCord Mfg. Co. 

Metallo Gasket Co. 

N. Y. Belting & Packing Co. 

Quaker City Rubber Co. 

Sar¢éo Co. 

Smooth-On Mfg. Co. 

United States Rubber Co. 

Wilcox Mfg. Co., E. A. 


Gaskets, Asbestos 
pain Asbestos & Rubber 


Gent Asbestos & Rubber Co. 
Gaskets, Copper Rubber 

EF. A. Wilcox Mfg. Co. 
Gaskets, Fibre 
Wilmington Fibre Specialty 


Gaahete, Ww Gage 
forse, 
Gasoline Generating 


Sets 
Sturtevant Co., B. F. 


Gasoline Storage System 
Wayne Oil Tank & Pump Co. 


Gates, Bin 

Am. Steam Conveyor Corp. 
Brown Hoisting Machy. Co. 
R. H. Beaumont Co. 


Green Engr. Co. 
Jeffrey Mfg. Co. 
Chain Belt Co. 
Link-Belt Co. 


Gates, Drainage 

Armco Iron Culvert & Flume 
Afrs. Assn. 

Gates, Sluice 

Chapman Valve Mfg. Co. 

Gears 

Chain Belt Co. 

De Laval Steam Turbine Co. 

Earle Gear & Machine Co. 

General Electric Co. 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Moore Steam Turbine Corp 

Poole Eng. & Mach. Co. 


Generating Sets 

General Electric Co. 
Allis-Chalmers Mfg. Co. 
Ridgway Dynamo & Pa Co. 
Sturtevant Co., B. 

Terry Steam ‘iurbine Co. 
Westinghouse Elec. & Mfg. 


0. 

Generator Coolers 

American Spray Co. 

Badger & Sons Co., E. B. 
Ridgway Dynamo & Eng. Co. 
Spray Engine Co. 

Generators, Electric 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 
Ridgway Dynamo & Eng. Co. 
Terry Steam Turbine 
Westinghouse Elec. & Mfg. 
Co 


Gov ernors, Pressure 

Northern Equipment Co. 

S.-C. Regulator Co. 

Governors, Pump 

Chaplin-Fulton Co. 

Davis Regulator Co., G. 

oer Governor Co., 
e 

Foster Engineering Co. 

Tllinois Engineering Co. 

Marion Mch., 
ply Co. 

ne Regulator Co. 

MeDonough Automatie Reg- 

ulator Co. 

Northern Equipment Co. 

S.-C. Regulator Co. 

Squires Co. C. 

Strong, Carlisle Hammond 


M. 
Inc., 


Co., The 
Watson & McDaniel Co. 
Webster & Co.. Warren 
Wright, Austin Co. 
Graphite 
Dixon Crucible Co., Jos. 


tarlock Packing Co, 
Greene. Tweed & Co. 

Grate Bars 

Botfield Specialties Mfg. Co 
Cokal Stoker Corporation 
McEwen Bros. 

Valley Iron Works 


Grates 
Armstrong Mfg. C 
Automatic Furnac Co., The 


Babcock & Wilcox Co., The 

Budd Grate Bar Co. 

Combustion Eng. Corp. 
yelone Grate Bar €o, 
& Emrich 


Fdry. & Sup- 
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Green Engineering Co 

Hofft. M. A., Co. 

Hulson Grate Co. 

Interne Engincering 
Work 

Kelly Fdry. & Mch 

Marion Mch., Fadry. Supply 


Co. 
McClave-Brooks Co. 
McEwen Bros. 
Neemes_ Bros. 
Power Turbo Blower Co. 
Springfield Boiler Co. 
Valley Iron Works 
Washburn & Granger, Inc 
Grating, Flooring and 
Subway 
Irving Iron Works 
Washburn & Granger, Inc. 


Grease 
Albany Lubricating Co. 
Dearborn Chemical Co. 
Dixon Crucible Co., Jos. 
Keystone Lubric ating Co. 
J. Lubricant Co. 
hio Grease Co. 
exas Company 


Grease Cups (Compressed 
Air) 


Grease Extractors 
Am. Steam Gage & Valve 


Mfg. Co. 
Blackburn-Smith Corp. 
Elliott Co. 
Griscom-Russell Co. 
Lagonda Mfg. Co. 


Grease Guns 
Bowser & €o., S. F. 
Hand Pumps for Oil & 


Gasoline 
Bowser & Co., S. F. 


Hangers, 

Chain Belt Co. 

Chas. P. Bond Co. 

Cresson-Morris Co. 

Hyatt Roller Bearing Corp. 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Valley Iron Works 

Heaters, Domestic 

Alberger Heater Co. 

Patterson Kelley Co. 

Ross Heater & Mfg. 

Heaters, Feed Water 
(See Feed Water Heaters) 


Heating and Ventilating 
Systems 
Buffalo Forge Co. 
Illinois Engineering Co. 
Whitlock Coil Pipe Co. 
Webster & Co., Warren 
High Pressure Blowers 
(See Blowers, Forced 
Draft) 
Hoist Hooks 
Williams & Co., 


Hoists 
Fairbanks-Morse 
Gillis & Geoghegan 
Godfrey Conveyor 
Hoists, Air 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 


Hoists, Electric 

Beaumont Co., R. 

Brown Hoisting Mach. Co. 
Gillis & Geoghegan 
Link-Belt Co. 

Nordberg Mfg. Co. 

Ghepe pard Elec. Crane & Hoist 


Hoists, Steam 
Nordberg. Mfg, Co. 
Sullivan Machinery Co. 


Hoppers, Coal and 

Beaumont Co.,, R. 

Brown Hoisting Michy. Co. 

Green Engineering Co. 

Jeffrey Mfg. Co 

Link-Belt Co. 

Hose, Rubber 

Goodrich 4 Co.., 

Woodyear Tire & Co. 

N. Y. Belting & Pkg. Co. 

Pioneer Rubber Mills 

Quaker City Rubber Co. 

United States Rubber Co. 

Hydrant 

Kennedy. Valve Mfg. Co. 

Hydrodeiks 

Taylor Instrument Cos. 

Hydrometers and Hygro- 
meters 

Brown Instrumetit Co. 

Taylor Instrument Cos. 

Tee Machine Repairs 

Underwood & Co., H. B. 

Tee Making Machinery 

Norwalk lron Wks. 

York Mfg. Co. 

Iee and Refrigerating Ma- 
echinery, Refrigerat- 
ing Machinery) 

Tneinerators 

Washburn & Granger, Ine. 


indicators, 

American Steam Gauge & 
Valve Mfg. Co. 

Trill Indicator Co. 

Indicators, Draft 

Brown Instrument Co. 

Indicators, Flow 

Richardson-Phenix Co, 


Co. 


J. H. 


Ammonia 


‘Powell Co.. 


Speed 
Biddle, James C. 
Brown Instrument Co. 
Starrett Co., Ss. 
Indicators, Steam Engirs 
American Steam Gauge & 
Valve Mfg. Co. 
Steam Gage & Valve 


Robertson & Sons, Jas. L. 
Trill Indicator Co. 

Injectors 

American Injector Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Penberthy Injector Co. 
Powell Co., Wm. 

Schutte & Koerting Co. 
Sherwood Mfg. Co. 


Electrical Meas- 


Weston Elec. Inst. Co. 
Kerosene Pumps 4 Tanks 
Bowser & Co.. 

Lacder Treads, Non-Slipping 
Irving Iron Works 


Lamps, Are 
General Electric Co. 
— Elec. & Mfg. 


Lamps, Incandescent 
neral Electric Co. 
— Elec. & Mfg. 


Lathe Dogs, Safety 
Williams & Co.. J. H. 
Lathes, Fox 

Barnes Co.. & John 
Leathers, and Cup 
Schieren Co., Chas. A. 


Leather Lace 

Schieren Co.. Chas. A. 

Lubricators, Cylinder 

Greene, Tweed & Co. 

Hills-MeCanna Co. 

Keystone Lubricating Co. 

Lunkenheimer Co. 

McCord Mis. Co. 

McCullough Mfg. Co. 

Manzel Bros Co. 

Michigan “ubricator Co. 

Ohio Grease Co. 

Wm. 

Richardson-Phenix Co. 

Lubricators, Foree Feed 

Greene, Tweed & Co. 

Lunkenheimer Co. 

McCord Mfg. Co. 

McCullough Mfg. Co. 

Manzel Bros. Co. 

Powell Co., Wm. 

Richardson-Phenix Co. 

Lubricators, Graphite 

Farnsworth Company 

Richardson-Phenix Co. 

Lubricating Oil Filtering, 
Tanks and Pumps 

Bowser & Co., S. F. 

Richardson-Phenix Co. 

Wayne Oil Tank & Pump Co. 

Machine Tools 

The Fairbanks Co. 

Machine Works, Special 

Griscom-Russell Co. 

Lammert & Mann 

Link-Belt Co. 

Machinists’ Tools 

Williams & Co., J. 

Mats and Matting 

Goodyear Tire & Subber Co. 

N. Y. Belting & Packing Co. 

Metal, Bearing 

Allan Son, A. 

Magnolia Metal Co. 

Meters, Air 

Bailey Meter Co. 

Builders Iron Foundry 

General Electric Co. 

Republic Flow Meters Co. 


Meters, Coal 

Havard Co., O. D. 

Electrical Measur- 
ng 

Weston Elec. Inst. Co. 

Meters, Feed Water 

Webster & Co.. Warren 


Pump & Machy. 


orp. 
Yarnall-Waring Co. 
Meters, Flow 
Hagan Corporation, The 
Republic Flow Meters Co. 
Yarnall-Waring Co. 
Meters, Gas 
Bailey Meter Co. 
Builders Iron Foundry 
General Electric Co. 
Republic Flow Meters Co. 


Meters, Heat 
Brown Instrument Co. 


Meters for Oil, Kerosene & 
Gasoline 

Bowser & Co.. S. 

Oil Tank Pe Pump 


Meters, Oil 

Bailey Meter Co. 

Builders Iron Foundry 

General Electric Co. 

Republic Flow Meters Co. 

Richardson-Phenix Co. 

Worthington Pump & Mch. 
Corp, 


Section 


Meters, Steam 

American Dist. Steam Cc 
Bailey Meter Co. 

Builders Foundry 
General Electric Co. 
Republic Flow Meters Co. 
Meters, Water 

Pump & Condensei 


0. 
American Dist. Steam Co. 
Bailey Meter Co. 
Builders Iron Foundry 
General Electric Co. 
. S. B. W. Cochrane Corp. 
(Formerly Harrison Saicty 
Boiler Works) 
Hoppes Mfg. Co. 
Republic Flow Meters Co. 
Richardson Secale Co. 
Worthington Pump & Mch. 


orp. 
Yarnell-Waring Co. 
Micrometers 
Starrett Co., L. S. 
Milli-Ammeters 
Brown Instrument Co. 
Milli-Voltmeters 
Brown Instrument Co. 
Mill, Mining & Railway Sup- 
plies 
The Fairbanks Co. 
The Mine & Smelter Supply 


Motors, Electric 

Allis-Chalmers Mfg. Co. 

Crocker-Wheeler Co. 

Fairbanks-Morse Co. 

General Electric Co. 

— Dynamo & Engine 

het Elec. & Mfg. 

— Water 

Roto Co. 


Multiwhirl Oil Cooler 
Griscom-Russell Co. 
Oil and Grease Cups 
Albany Lubricating Co. 
American Injector Co. 
Keystone Lubricating Co. 
Lunkenheimer Co. 
Ohio Grease Co. 
Penberthy Injector Co. 
Powell Co., Wm. 
Richardson-Phenix Co. 
Oil Burners 
Davidson Gas _ Burner & 
Welding Co., N. C. 
Hammel Oil Burning Equip- 
ment Co., Ine. 
Schutte & Koerting 
Tate-Jones & Co.. Inc. 
— Oil Tank & Pump 


Oil Coolers 
Alberger Heater Co. 
Griscom-Russell Co. 
Schutte & Koerting Co. 
Oil Pumps, Sets 
The Hamme! Oil Burner Co. 
Oil Purifiers 
Richardson-Phenix Co. 
Robertson Co., John F, 
Oil Reservoirs 
Bowser & Co. Ss. F. 
Burt Mf 
Coatesville Boiler Wks. 
Elliott Co. 
Lancaster aoe Works 
McEwen 
Richardson- ‘Phenix Co. 
Oil Separators 

(See Separators, Oil) 
Oil Strainers 
Griscom-Russell Co. 
Oiling Devices and Systems 
Bowser Co., S. F. 
Burt Mfg. Co. 
Elliott Co. 
Lunkenheimer Co. 
McCord Mfg. Co. 
McCullough Mfg. Co. 
Michigan Lubricator Co. 
Richardson-Phenix Co. 
Sherwood Mfg. Co. 
Wayne Oil Tank & Pump Co. 
Oil Testing Instruments 
Tagliabue Mfg. Co. 
Oil Well Supplies 
McEwen Bros. 
Oils 
Albany Lubricating Co. 
Carpenter Co., Geo. 
Dearborn Chemical 
N. Y.-N. J. Lubricant Co. 
Texas Company 
Packing, Asbestos 
Advance Pkg. & Co. 
Carpenter Co.., 
Chesterton Co., we 
Asbestos & Rub- 


Durabla Co. 
General Asbestos & Rubber 


oO. 

ohns-Beg¥ Co. 

Y vcelting & Packing 
c 


Sanco Co. 

Packing, Cylinder 

General Asbestos _& Rubber 
N. Y. Belting & Pkg. Co. 
Rooksby & Co., E. J 
Packing, Flax 

Chesterton Co., A, W, 
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General Asbestos & Rubber 


Johns-Manville 

Packing, Flexible Metallic 
Crane Packing Co. 

Packing, Hydraulic 
Advance Packing & Supply 


o. 
Chesterton Co., A. W. 
Crane Packing Co. 
Eureka Packing Co. 
Garlock Packing Co. 
— Asbestos & Rubber 


oO. 

Goetze Gasket & Pkg. om, 
Goodrich Rubber Co., B. 
Goodyear Tire & Dubber Co. 
Johns-Manville 

N. Y. Belting & cuits Co. 
Quaker City Rubber Co. 
Schieren Co., A. 
United States Rubber Co. 
Walker & Co., Ltd., Jas. 
Packing, Leather 

Schieren Co., Charles A. 
Packing, Metallic 

Am. Huhn Metallie Pkg. Co. 
American Steam Packing Co. 
Crane Packing Co. 

Eureka Packing Co. 
Garlock Packing Co. 

a & Co., W 

N. Y. Belting & Packing Co. 
Steet” Mill Packing Co. 
Tripp Metallic Packing Co. 
Walker & Co. Ltd., Jas 


Packing, Oil 
Crane Packing Co 


Packing, Piston 

Chesterton Co., 4 w. 

Crane Packing 

General Rubber 


Co. 

Goodrich Rubber €o., B. F. 
Johns-Manville 

N. Y. Belting & Packing Co. 
United States Rubber Co. 
Packing, Pump Valve 
Garlock Packing Co. 
Goodrich Rubber Co., B. F. 
Johns-Manville 

N. Y. Belting & Ce. 
Quaker City Rubber Co. 
United States Rubber Co. 


Packing, Rod 

American Steam Co. 

Chesteron Co., A. 

Crane Packing 

Dominion Asbestos 
ber Co. 

Durabla Mfg. Co. 

Eureka Packing Co. 

Garlock Packing Co. 

General Asbestos & Rubber 


Co. 
Goetze Gasket & Pkg. a. 
Goodrich Rubber Co., F. 
Goodyear Tire & Robber Co. 
Greene, Tweed & Co. 
Johns- 
Merrill & Co., B. 
N. Y. Belting a Satine Co. 
Pioneer Rubber Mills 
Quaker City Rubber Co. 
Steel Mill Packing Co. 
United States Rubber Co. 
het Elec. & Mfg. 
0. 


& Rub- 


Packing Sheet 

Advance Pkz. & Supply Co. 

Am. Huhn Metallic ex. Co. 

Dominion Asbestos & Rub- 
ber Co 

Durabla Mfg. Co. 

Eureka Packing Co. 

Garlock Packing Co. 

— Asbestos & Rubber 


Goodrich Co., B. 

Goodyear Tire & Rubber Co. 

Greene, Tweed & Co. 

Jenkins Bros. 

Johns-Manville 

Johns-Pratt Co. 

McCord Mfg. Co. 

N. Y. Belting & Packing Co 

Pioneer Rubber Works 
uaker City Rubber Co. 
alker & Co., Ltd., Jas. 

Packing, Valve Stem 

Crane Packing Co. 

Eureka Packing Co. 

Garlock Packing Co 

Asbestos & 

0. 

Greene, Tweed & Co. 

Johns-Manville 

McCord Mfg. Co. 

N. Y. Belting & Packing Co. 

Quaker City Co. 

Steel Mill Pkg. Co. 

United States Rubber Co. 

Paint, Cold Water 

Johns-Manville 

Paint, Graphite 

Dixon Crucible Co., Jos. 

Paint, Metal 

Durabla Mfg. Co. 

Paint, Smoke Stack 

Dixon Crucible Co., Jos. 


Rubber 


Pipe 
Armco & Fluras 
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“Their Seventh Season and Running Without a Hitch” 


HAT is the way the Chief Engineer of the Great 

Lakes Steamer “SEEANDBEE” summed up his 
report on the performance of these Kerr Tur- 
bines. As that report was made last July, this 
season will be the eighth for these three 75-kw., 
D.C. “ECONOMY” Turbo-Generator Sets to light the 
nights on the Great Lakes for travelers plying between 
Cleveland and Buffalo. 


The “SEEANDBEE” is the largest steamer of the C. & B. 
Line—in fact the largest steamer in the world on inland 
waters. No expense was spared in giving her the best 
of equipment throughout. 


The Kerr Catalog will give you valuable information. 


KERR TURBINE COMPANY, Wellsville, 


Detroit, Mich., Kerr Machinery Bldg. 


Boston, Mass., 79 Milk St. 
Charlotte, N. C., Realty Bldg. 
Chicago, Ill... Marquette Bldg. 
Cincinnati, O., Mercantile Library. 
Cleveland, O., 1900 Euclid Ave. 
Dallas, Tex., Southwestern Life Bldg. 


Duluth, Minn., Lyceum Bldg. 
Indianapolis, Ind., State Life Bldg. 


New York, N. Y., 30 Church St. 
Philadelphia, Pa., Stock Ex. Bldg. 


New Orleans, La., 305 Magazine St. 


So the selection of “ECONOMY” Turbines in preference 
to others was a natural thing to expect from her builders. 
They chose “ECONOMY” Turbines not only because 
their purchase price, installation, and performance are 
based upon bed-rock economy, but because absolute re- 
liability was considered the first requisite of real 
economy. 


There need never be any doubt about Kerr “ECON- 
OMY” Turbines living up to their name: Everywhere 
are they known for economical performance—continuity 
of service with low operating cost. 


May we mail it to you? 
N. Y. 


Toronto, Canada. 
Winnipeg, Canada, 207 Scott Block. 
London, England, 11 Carteret St. 
Honolulu, ° 

Shanghai, China. 
Tokio, Japan. 


Pittsburgh, Pa., Oliver Bldg. 
Portland, Ore., Lewis Bldg. 

San Francisco, Cal.. Sharon Bldg. 
Seattle, Wash., L. C. Smith Bldg. 
St. Louis. Mo., Boatman’s Bank Bldg. 
Montreal, Canada, Southam Bldg. 


KERR TURBINES 


pick 
4 
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M. J. Dougherty Co. 
Kellogg Co., M. 
National Tube Co. 
Power Piping Co. 
Whitlock Coil Pipe Co. 


Pipe Bending 

Am. Pipe Bending Mach. Co. 
M. J. Dougherty Co. 
Kellogg Co., M. W... 
National Pipe Bending Co. 
Nat'l Valve & Mfg. Co. | 
Pittsburgh Piping & Equip. 


Co. 
Whitlock Coil Pipe Co. 
Pipe Bends 


American Tube & Pipe 
Bending Co. 


x, Bent and Coiled 
. J. Dougherty Co. 
Whitioc Coil Pipe Co. 


Pipe Coils 

Abendroth & Root. Mfg. Co. 

M. J. Dougherty Co. 

Locomotive Superheater Co. 

National Pipe Bending Co. 

Nat'l Valve & Mfg. Co. 

Whitlock Coil Pipe Co. 

Pipe Cutting and Threading 
Machines 

Armstrong Mfg. Co. 

Borden Co., The 

Curtis & Curtis Co. 

Toledo Pipe Threading Mach. 


Co. 
Trimont Mfg. Co. 


Pipe Fittings 

American Dist. Steam Co. 
M. J. Dougherty Co. 
Jefferson Union Co. 

Nat'l Vaive & Mfg. Co. 
Pittsburgh Piping Equip. 


Co. 
Walworth Mfg. Co. 


Pipe Headers, Welded 

M. J. Dougherty Co. 

Pipe Joint Com pane 
Dixon Crucible Jos. 
Pipe, Welded ond ‘Seamless 
National Tube Co. 

Pipe, Wood 

American Dist. Steam Co. 


Piping Contractors 
Piping & Equip. 


National Valve & Mfg. Co. 
Piping Fabricators 

National Valve & Mfg. Co. 
Pittsburgh Piping & Equip. 


Co. 
Piping, High Pressure 

M. Beyers Co. 
Co, 
M. J. Dougherty Co. 
National Tube Co. 
Nat'l Valve Mfg. Co. 
Piping & Equip. 


Pipe, Wrought Iron 

Byers Co. A. M. 

Pipe Wrought Steel 

National Tube Co. 

Planimeters 

American Steam Gauge & 
Valve Mfg. Co. 

Robertson & Sons, Jas. L. 

Trill Indicator Co. 

Plumbago 

Dixon Crucible Co., Jos. 

Plumbers’ Tools 

Williams & Co., J. H. 

Pneumatic Tools 

Ingersoll-Rand Co. 

Poles, Tubular Steel 

National Tube Co. 

Primers, Pump 

Schutte & Heartine Co. 

Pulleys 

American Pulley Co. 

Bond Co., Chas. P. 

Caldwell, W. E. Co., Ine. 

Cresson-Morris Co. 

Greene, Tweed & Co. 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Saginaw Mfg. Co. 

Valley Iron Works 

Pulverized Fuel, Equipment 

The Bonnot Company 

Fuller Lehigh Co. 

Jeffrey Mfg. Co. 

Pulverized Fuel Co. 

Quigley Furnace Specialties 


Williams Patent Crusher & 
Pulverizer Co. 
Pump & Mach. 


orp. 
Pumps, Acid 
Trimont Rotary Power Co. 
Lea-Courtenay Co., The 
Davidson Co., M. 
‘Wosthington Pump & Maen. 
& Condenser 


Croll-Reynolds 

Davidson Co., M. T. 
Iron Works 

ine & Smelter Supply 
Norwalk Tron Wks. 
Schutte & Koerting Co. 
wae Condenser & Engr. 


Wheeler Mfg. Co., C. H. 
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Pump & Mach. 


Pumps, Boiler Feed 
Cameron Co., Ss. 
Coppus Ener. & Equip. Co. 
Dayton Dowd Co 
Dean’ Bros. Steam Pump 
Wks. 
Earle Gear & Machine Co. 
Farnsworth Company 
Lea-Courtenay Co., The 
Manistee Iron Works 
Morris Machine Wks. 
Platt Iron Works 
Pratt & Cady Co., Ine. 
Traylor Engr. & Mfg. Co 
Pumps, Brine 
Cameron Co., A. S. 
Lea-Courtenay Co., 
Pratt & Cady Co., 
Pumps, Centrifugal 
Alberger Pump & 
ser Co. 
Allis-Chalmers Mfg. C 
American Well Works 
Buffalo Steam Pump Co. 
Steam Pump Wks.. 


Coppus Engr. & Equip. Co. 

Dayton-Dowd Co 

De Laval Steam Turbine Co. 

Earle Gear & Machine Co. 

Fairbanks Morse & Co. 

Frederick Iron & Steel Co. 

Lea-Courtenay Co. 

Manistee Iron Works 

Midwest Engine Co. 

Morris Machine Works 

Pennsylvania Pump & _om- 
pressor Co. 

Goulds Mfg. Co. 

Pratt & Cady Co., Inc. 

Taber Pump Co. 

Terry Steam Turbine Co. 

Twinvolute Pump & Mfg. Co. 

Westinghouse Elec. & Mfg. 


The 
Ine. 


Conden- 


gad Condenser & Ener. 


Wheeler Mfg. Co.. C. H. 
Worthington Pump & Mach. 
Corp. 
Pump, Compression, Gas 
Norwalk Iron Wks. 
Pumps, Condenser 
A. S. Cameron Co. 
Davidson Co.. M. T. 
Farnsworth Company 
Lea-Courtenay Co. 
Manistee Iron Works 
Pratt & Cady Co., Ine. 
Pumps, Deep Well 
American Well Works 
Cameron Co., A. S. 
Davidson Co., M. T. 
Morris Machine Works 
Weber Subterranean Pump 


Co. 
Worthington Pump & Mach. 
Corp. 
Pumps, Fire 
Lea-Courtenay Co. 
Pumps, Force Feed 
Lubricators) 
Pumps, Elevator 
Cameron Co., 
Davidson Co., M. T. 


Pumps, Grease 

Richardson-Phenix Co. 

Pumps, Irrigation and Drain- 
age 

Lea-Courtenay Co. 


Pumps, Jet 

Worthington Pump & Mach. 
Corp. 

Pumps, Mine 

Cameron Co., 

Lea-Courtenay Co. 

Pratt & Cady Co., Ine. 

Pumps, Natural Gas 

Norwalk Iron Wks. 

Pump Liners, Monel Metal 

The International Nickel Co. 

Pumps, 

Bowser & Co., S. F. 

Cameron Co., A. S. 

McCullough Mfg. Co. 

Manistee Iron 

Nugent & Co., w. 

Pratt & Cady . Inc. 

Sherwood Mfg. Co. 

Wayne Oil Tank & Pump 


Co. 

Worthington Pump & Mach. 

Corp. 

Pumps, Rotary 

Taber Pump Co. 

Lea-Courtenay Co. 

Pumps, Self Measuring 

Wayne Oil Tank & 
Co. 

Pumps, Steam 

Buffalo Steam Pump Co. 

Davidson Co., . 

Dean 
Wks 


(See 


Pump 


Steam Pump 


Fairbanks, Morse & Co. 
MeGowan Co., The John H. 
Morris Machine Works 
Pennsylvania Pump & 
pressor Co. 
Pratt & Cady Co.. Inc. 
Terry Steam Turbine Co. 
Wheeler Condenser & Ener. 


Worthington Pump & Mach. 
Corp, 


Bros., 


Com-, 


Pumps, Turbine 
rger Pump 
ser Co. 
Allis-Chalmers Co. 
Buffalo Steam Pump Co. 
Cameron Co.. 
Kerr Turbine Co. 
Manistee Iron Works 
Morris Machine Wks. 


Pumps, Vacuum 

Alberger Pump & Conden- 
ser Co. 

American Well Works 

Buffalo Steam Pump Co. 

Cameron Co., A. S. 

Croll-Reynolds 

Davidson Co., M. T. 

Dean Bros. Steam Pump 


Wks. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Pratt & Cady Co., Ine. 
Schutte & Koerting Co. 
Trimont Rotary Power Co. 
Westinghouse Elec. & Mfg. 


Co. 
Wheeler Mfg. Co. 
— Condenser & Engr. 


oO. 

Worthington Pump & Mach. 
orp. 

Pumps, Water-Works 

Allis-Chalmers Mfg. Co. 

American Well 

Cameron Co., A. 

Earle Gear & Mac ce Co. 

Lea-Courtenay Co., The 

Midwest Engine Co. 

Morris Machine Wks. 

Pratt & Cady Co., Ine. 

Terry Steam Turbine Co. 

Worthington Pump & Mach. 
Corp. 

Pyrometers 

Bristol Co. 

Brown Instrument Co. 

Defender Automatic Regu- 
lator Co. 

The Jos. W. Hays Corp. 

Taylor Instrument Co. 

Thwing Instrument Co. 

Pyrometers, Electric Auto- 
matie 

Brown Instrument Co. 

Pyrometers, Electric 
perature 

Brown Instrument Co. 

Controlling, for 


& Conden- 


Tem- 


Electric, Gas or Oil Fur- 
naces 
Brown Instrument Co. 
Pyrometers, Electric Indi- 
cating 
Brown Instrument Co. 
Pyrometers,- Electric Tem 


perature Signalling 
Brown Instrument Co. 
Electric Record- 
ng 
Brown Instrument Co. 
Pyrometers, Recording 
Brown Instrument Co. 
Hays Corp., Jos. W. 
Taylor Instrument Co. 
Thwing Instrument Co. 
Rawhide Rope 
Chas. A. Schieren Co. 
Refrigerating Machinery 
Carbondale Machine Co. 
De Lo Vergne Machine Co. 
Johns-Manville 
Norwalk Tron Wks. 
Vilter Mfg. Co. 
Vogt Mach. Co., Ine. 
York Mfg. Co. 
Regulators, Damper 
American Dist. Steam Co. 
Coppus Engr. & Equip. 
Davis Regulator Co., G. 
Defender Automatic 
lator Co. 
Mason Regulator Co. 
McDonough Automatic Reg- 
ulator Co. 
Power Turbo Blower Co. 
Robertson & Sons, James L. 
Ruggles-Klingemann Mfg, Co. 
Webster & Co., Warren 
Wing Mfg. Co 5 
Regulators, Feed Water (Sce 
Feed Water Regulators) 
Regulators, Pressure 
Brown Instrument Co. 
Chaplin-Fulton Mfg. Co. 
Crane Co. 
Davis Regulator Co., G. M. 


D'Este Co., Julian 
Elliott Co. 
Engineer Co., The 


Fisher Governor Co. 

Tilinois Engineering Co. 
Mason Regulator Co. 

Ohio Brass Co 

Squires & Co., E. 

Carlisle & Hammond 


Tagliabue Mfg. Co. 

Taylor Instrument Co. 

Watson & McDaniel Co. 

Regulators, Pump 

Chaplin-Fulton Mfg. Co. 

Davis Regulator Co., G. M. 

D'Este .Co., Julian 

Foster Engineering Co 

McDonough Automatic Reg- 
ulator Co. 

Northern Equipment. Co, 

S. C. Regulator Co 

Squires & Co., 


Strong, Carlisle & Hammond 


Washington Co. 

Wilson Machinery Co., H. R. 
Regulators, Temperature 
Bristol Co. 

Brown Instrument Co. 
Foxboro Co. 

Sarco Company, ince. 
Tagliabue Mfg. Co. 

Taylor Instrument Co. 
Revolution Counters 

Ashton Valve Co. 

Brown Instrument Co. 
Starrett Co., L. S. 
Rheostats 

General Electric Co. 

Elec. & Mfg. 


Rock Drills 

Ingersoll-Rand Co. 

Rod Ends 

Williams & Co., J. H. 
Rods, Monel Metal 

The International Nickel Co. 


Roofing, Corrugated Ready, 
Built Up 

Johns- 

Rope 


American Mfg. Co. 

Waterbury Co. 

Rope Dressing 

Cling Surface Co. 

Rope 

American Mfg. 

American Steel Wire Co. 

Waterbury Co. 

Rubber Goods 

Dominion Asbestos & Rub- 
ber Co. 

Goodyear Tire & Rubber Co. 

New York Belting & Pack- 
ing Co. 

Pioneer Rubber Co. 

Quaker City Rubber Co. 

Safety Step 

Irving Iron Wks. 

Secale Removers 

Chesterton Co., 

General Specialty Co. 

Lagonda Mfg. Co. 

Liberty Mfg. Co. 


Pierce Co.. Wm. B. 

Pilley Pkg. & “Flue Brush 
Mfg. Co. 

Robertson & Son, Jos. L. 

The Roto Co. 

Seales, Automatic Coal 

Brady Foundry Co., James 


Reliance Weighing Machine 


Scale Co. 
Seales—All Kinds 
Fairbanks, Morse & Co. 
The Fairbanks Co. 

Sereens, Shaking and Re- 
volvin 

Gifford-Wood Co. 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Screens, Water Intake 

Chain Belt Co. 

Link-Belt Co. 

Screws, Monel Metal 

The International Nickel Co. 

Seamless Steel Tubing 

National Tube Co. 

Second-Hand Equipment 
(See Searchlight Section) 

Separators, Ammonia 

Carbondale Machine Co. 

Elliott Co. 

Strong. Carlisle & Ham- 
mond Co. 

York Mfg. Co. 

Separators, Oil 

Allentown Experimental 
Works 

American District Steam Co. 

Anderson Co., V. 

Crane Co. 

Director Separator Co. 

Edward Valve & Mfg. Co. 

Elliott Co. 

Griscom-Russell Co. 

H. S. B. W. Cochrane Corp. 
(Formerly Harrison Safety 
Boiler Works) 

Hoppes Mfg. Co. 

Illinois Engineering Co. 

Nashua Machine Co. 

National Pipe Bending Ca. 

Ohio Body & Blower Co. 

Robertson & Sons. Jas. L. 

Schutte & Koerting Co 


Strong. Carlisle & Ham- 
mond Co.. The 
Webster & Co., Warren 


Wright-Austin Co. 

Separators, Steam 

American District Steam Co. 

Crane Co. 

Direct Separator Co. 

Edward Valve & Mfg. Co. 

Elliott Co. 

Griscom-Russell Co. 

H. S. B. W. Cochrane Corp. 
(Formerly Harrisen Safety 
Boiler Works) 

Hoppes Mfg. Co. 

Tilinois Engineering Co. 

Machine Co. 

W. H. Nicholson & Co. 

Ohio Body & Blower Co. 

Pattersor & Kelley Co., Inc. 

James L. Robertson & Sons 

Schutte & Koerting Co. 
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Strong, Carlisle & Hammond 
Cc The 


0., 
Webster & Co., Warren 
Whitlock Coil Pipe Co. 
Wright-Austin Co. 
Sewage Ejectors 
Blackburn Smith Corp. 
Shafting 
Cresson-Morris Co. 
National Tube Co. 
Valley Iron Works 
Shafting, Material 
National Tube 
Sightfeeds 
Richardson-Phenix Co. 
Skylights 
Burt Mfg. Co. 
Sling Psychrometers 
Taylor Instrument Cos. 
Sockets—Wire Rope 
Williams & Co., J. H. 
ae Cleaners (See Blowers, 


Soot 

Wm. B. Pierce Co. 

Spray Nozzles (See Cooling 
Plants and Ponds) 

Springs 

American Steel & Wire Co. 

Stacks 

Heine Safety Boiler Works 

E. Keeler Co. 

Lancaster Iron Works 

Morrin Climax Boiler Co. 


Stack, Tank and_ Grate 


or’ 

Union Iron Works 

Stack Lining, Vitribestos 

Johns-Manville 

Stair Tread, Non-Slipping 

Irving Iron’ Works 

Stationary Vacuum Cleaning 
Plants 

Sturtevant Co.. B .F. 

Steam Eliminators 

W. H. Nicholson & Co. 

Steam Traps (See Traps) 

Steam Turbines (See Tur 


bines) 
Steam Turbine Electric 
Generating Sets 


Sturtevant Co., B. F. 
Steel Plate Work 

Heine Safety Boiler Works 
Steel Plate Work 
Lancaster Iron Works 


Stocks and Dies 
Borden Co., The 


Stokers, Anthracite 
Combustion Engr. 
Fuller Lehigh Co. 


Stokers, Chain Grate 
Automatic Furnace Co. 
Green Engineering Co. 
Laclede-Christy Co. 
— Elec. & Mfg. 
Stokers, Hand Operated 
Carrigan Engineering Co. 
Cokal Stoker Corporation 
Files Engr. Co. 

Flynn & Emrich 

Hofft Co., M. A., The 
McClave-Brooks Co. 
Valley Iron Works 
Vasil Steam Systems Co. 


Stokers, Underfeed 
American Engineering Co. 
Brady Fdry. Co.. James A. 
Cokal Stoker Corporation 
Combustion Engr. Corp. 
Detroit Stoker Company 
Fuller Lehigh Co. 
A. Hoffit Co. 
Laclede- Christy Co. 
Murphy Iron Works 
ae Stoker Co.. Stanford 
J. H. Roach & Co. 
Under-Feed Stoker Co., of 
America 
United Stokers Corp. 
Westinghouse Elec. 


Co 
Strainers, Oil 
Elliott Co. 
Richardson-Phenix Co. 
Strainers, Pump Suction 
Elliott Co. 
Newman Mfg. Co. 
Webster & Co., Warren 
Water 
American Injector Co. 
Badger & Sons Co., E. B. 
Elliott Co. 
Hancock Inspirator Co. 
Hayden & Derby Mfg. Co. 


Superheaters 

Babeock & Wilcox Co.. The 
Badenhausen Co. 

Heine Safety Boiler Co. 
Locomotive Superheater Co 
Power Specialty Co. 
Whitlock Coil Pipe Co. 
Switchboards 

General _ Electric Co. 
Westinghouse Elec. & Mfe. 


Co. 
Switches. Electric 
General Electric Co. 
het Elec. 


Swivels, Hook 
Williams & Co., J. BH. 


Corp. 


& Mfg. 


& Mfg 
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Peek Carriers 
Flight Conveyor Ashes Chutes 
_Ashes_ 
Bin 
Ashes Chute > > 
From Bin = 


Apron Coni eye 


Use Link-Belt Coal and Ashes 
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| 
Coal Chutes | 


light Conveyor 


\| Iwo 
Traveling 
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Equipment Your Boiler House 


H OW much does it cost you 
to put coal into your fur- 
naces and take away the ashes? 


More money can be wasted here 
than in_ many other parts of your 
plant. The boiler room is an out-of- 
the-way place, and therefore not apt 
to receive the same careful watching 


accorded to other operations of the 
plant. 


The simple and economical method of 
solving this difficult job is to let us fit one of 
our standard coal and ashes handling equip- 
ments in your boiler plant—and then you will 
appreciate, like hundreds of Link-Belt clients, 
how you can simplify this work, save labor 
and accomplish both at a lower cost per ton 
than you are now paying. 


May we send ene of our experienced engineers to take up your problem with you? 
Write also for catalog No. 220 


LINK-BELT COMPANY = 


PHILADELPHIA 


299 Broadway 
ston . 
Pittsburgh 


Huntington. W. ‘Va. 
C 


St. Louis Centra! Nat’! Bank Bidg. Kansas ity, Mo. 
Wilkes-Barre . 2d Nat’l Bank 


Portland, Ore. 


Bir; mingham. A 


CHICAGO 


INDIANAPOLIS 
582 Market St. 
Los St. 
Link’ Belt Co 
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Tachometers 

Biddle, James G. 

Brown Instrument Co. 

Schaeffer & Budenberg Mfg. 
Co., The 

Zernickow, O. 

Tanks 

Bowser Co., S. 

Ww. E. Caldwell Inc. 

Green Engr. 

Heine Safety Boiler Works 

Laneaster Iron Works 

McEwen Bros. 

Morrin Climax Boiler Co. 

Union Iron Works 

Wayne Oil Tank & Pump 


Co 
Whitlock Coil Pipe Co. 
Wiederholdt Construction Co. 
Wright-Austin Co. 
Tanks, Seamless Steel 
Nat’l Tube Co 


Tape 

General Electric Co. 

Westinghouse Elec. & Mfg. 
Co. 


Thermit 
Metal & Thermit Corp. 


Thermometers 

Bristol Co., The 

Brown Instrument Co. 

Defender Automatic Regula- 
tor Co. 

Foxboro Co. 

The Jos. W. Hays Corp. 

Schaeffer & Budenberg Mfe. 


Co. 
Taylor Instrument Co. 
Thermometers, Flue Gas 
Brown Instrument Co. 
Dwight Mfg. Co. 


Taylor Instrument Co. 
Thermometers, Recording 
Bristol Co., 


Brown Co. 


Foxboro Co 

Schaeffer & Budenberg Mfg. 
Co. The 

Tagliabue Mfg. Co. 

Taylor Instrument Com- 
panies 


Thermometers, Resisting 
Brown Instrument Co. 


Thermostats 
Bristol Co., The 
Grown Instrument Co. 


“hrust Bearing 
Albert Kingsbury 


Yools, Small 

Williams & Co., J. H. 

Transformers and Converters 

General Electric Co. 

Westinghouse Elec. & Mfg. 
oO. 

Transmission Machinery 
(See Power Transmission 
Machinery) 


Traps, Grease 
Davis Regulator. Co., 
Wright Austin Co. 
Traps, Hydromatic 
Ohio Body & Blower Co. 


Traps, Non-Return 

Regulator Co., G. M. 
Illinois Engineering Co. 
Farnsworth Company 
Wright-Austin Co. 


Traps, Radiator 
Johns-Manville 

Sarco Company, Ince. 
Webster & Co., Warren 


Traps, Return 

Albany aay Trap Co. 
Ellis Drier & Elevator Co. 
Farnsworth Co. 

Morehead Mfg. Co. 

Nashua Machine Co. 
Schutte & Koerting Co. 
Strong, Carlisle & Hammond 


G. M. 


Co., The 
Templeton Mfg. Co. 
Traps, Steam 
Albany Steam Trap Co. 
American Steam Gauge & 
Valve Mfg. Co. 
Anderson Co., V. 
Crane Co. 
Davis Regulator Co., G. M. 
D'Este Co., Julian 
Direct Separator Co. 
Edward Valve & Mfg. Co. 
Llliott Co. 
Ellis Drier & Elevator Co. 
Farnsworth Co. 
Fisher Governor Co. 
Golden-Anderson Valve 
cialty Co. 
Illinois Engineering Co. 
Jenkins Bros. 
Johns-Manville 
Morehead Mfg. Co. 
Nashua Machine @. 
Nicholson & Co., H. 
Ohio Body & a4 Co. 
Reliance Gauge Column Co. 
Robertson Co., John 
Sarco Company. Ine. 
Schutte & Koerting Co. 
Squires Co.. E. 
Strong, Carlisle & Hammond 


Spe- 


Co 
Vance Vetter Co. 
Watson & McDaniel Co. 
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Koerting Co. 


Webster & Co., Warren Schutte & 
Wright-Austin Co. Vaives, Balanced 
Traps, Vacuum Davis Regulator Co., G. M. 
American Seem Gauge & Valves, Blowoff 
Valve Mfg. C Cadman Mfg. Co. 


oO. 
Davis Regulator Co., G. M. 

Farnsworth Co. 

Illinois Engineering Co. 

Morehead Mfg. Co. 

Nashua Machine Co. 

Sarco Company, Inc. 

Schutte & Co. 

Strong, Carlisle & Hammond 

o., The 

Templeton Mfg. Co. 

Webster & Co. Warren 

Traps, Variable Pressure 

Davis Regulator Co., G. M 

Farnsworth Company 

Trolleys, I-Beam 

Brown Hoisting Machinery 


Crane Co. 
Elliott Co. 


Jenkins Bros. 

Merrill Co., The 
Nelson Valve Co. 
Powell Co.. Wm. 


Robertson Co.., 


Walworth Mfg. 
Merrill Co., 


Co. 
Curtis Pneumatic Mach. Co. Nelson Valve Co. 


Link-Belt Co. 


Trucks & Wheelbarrows 
The Fairbanks Co. 


Tubes, Boiler 
Wat'l Tube Co. 


Tube Cleaners 
(See Scale Removers) 
(See Soot Blowers) 
Tube Cutters 
Lagonda Mfg. Co. 
Liberty Mfg. Co. 


Tube Expanders 
Ingersoll-Rand Co. 
Liberty Mfg. Co. 


ment 


Valves, Bypass 


Jenkins Bros. 


Valves, Cheek 


Bayer 
Co 


Chapman 
Crane Co. 


Lunkenheimer Co. 


Richardson-Phenix Co. 
John F. 
Yarnall-Waring Co. 


Valves, ong Iron Body 


Pratt & Cady Co., 


Chapman Valve Mfg. 
Davis Kegulator Co., G. M. 


Burlington Brass Co. 
Valve Mfg. Co. 


Davis Regulator Co. 


A. 
Chapman Valve Mfg. 


Hancock Inspirator Co. 
Homestead Valve Mfg. Co. 


The 
National Valve & Mfg. Co. 
Piping & Equtp- 
Ine. 


Co. 


Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Nelson Valve Co. 


Steam Soot Blower 


Tubing ’ Greene, Tweed & Co. 

American Tube & Pipe Wancock Inspirator Co. 
Bending Co. Jenkins Bros. 

National Tube Co. Nelson Valve Co 

Wheeler Condenser & Engr. Ohio Brass Co. _ 


Co. 
Tubing, Monel Metal 


The International Nickel Co. Co. 


Turbines, Steam 
oO. Str r i 
merican We orks 
Carling Turbine Blower Co. 
Coppus Eng. & Equip. Co. Link-Belt Co * 
Co. Jeffery Mfg. Co. 
enera Slectric Co. 
Green Fuel Economizer Co. Valves, Electrically Operated 
Hooven, Owens, Rentschler Davis Regulator Co., G. M. 
Co. Nelson Valve Co. 


Kerr Turbine Co. 
Midwest Engine Co. 


Richardson-Phenix Co. 
John F 
Kennedy Valve Mfg. Co. 


Carlisle & Hammond 


Pratt & Cady Co., Inc. 
Valves, Exhaust Relief 


Moore Steam Turbine Corp. 
Power Turbo Blower Co. a Valve Mfg. Co. 
Ridgway Dynamo & Engine p,yis Regulator 


0. 
B. F. Sturtevant Co. 


Fisher 
Terry Steam Turbine Co. Th 


Westinghouse Elec. & Mfg. 

Yo. 
Wing Mfg. Co.,. L. J. Boiler Works) 
Turbines, Water Jenkins Bros. 


Allis-Chalmers Mfg. Co. 
Unions and Union Fittings 
Crane Co. 

Dart Mfg. Co., E. M. Valve 
Jeffercon Union Co. Davis 
Lunkenheimer Co Elliott Co. 
Walworth Mfg. Co Fisher 


Valves, Angle 
Pratt & Cady Co., Ine. 
Richardson Phenix Co. 


Schutte & 
Valves, Float 
Mfg. 


General Eleciric 


Valves, Gate 


Regulator Co., 


Governor Co. 
Foster Engineering Co. 


Mason Regulator Co. 


G. M. 
Governor Co., 


e 
a Engineering Co, 


W. Cochrane Corp. 
(Formerly Harrison Safety 


Koerting Co. 


American Steam Gauge & 
G. M. 


Valv 
& Son, A. Valve Mfg. Co. 
iamond Rubber Co. 
Dominion Asbestos & Rub- 
ber Co. Kennedy Valve Mfg. Co. 


>... 
woetze Gasket Co. 
Goodrich Rubber Co.. B. F. Nelson, Valve 
Goodyear Tire & Rubber Co. 
Jenkins Bros. 

Kennedy Valve Mfg. Co. 

N. te Belting & Packing 


Ohio’ Brass Co. 

Pratt & Cady Co., Ine. 
Valve Reseating Machines 
Leavitt Machine Co., The 
Valve Washers, Leather 
Schieren Co., Charles A. 
c 
arbondale Machine Co. 
Chapman Valve Mfg. Co. Jenkins Bros. 
Kennedy Valve & Mfg. Co. Kennedy 
Merrill Co., The 


Ohio Brass Co. 


Co. 
Powell Co., Wm 
Valves, 
— Steam 


Crane Co. 


Nelson Valve Co 


q 

Co.. Ine. Al Bedford Valve Mfg. 

Valves, Automatic Cutoff Ohio Brass Co. 

Davis Regul: ator Co., G. Powell Co. 

Lagonda Mfg. Co. Richardson-Phenix Co. 

Nelson Valve Co. — Schutte & Koerting Co. 

4. Oe, ~. Valves, Hos> Gate 
a" Kennedy Vaive Mfg. Co. 


Valves, Back Pressure 
American Dist. Steam Co. 
Chapman Valve Mfg. Co. 
Davis Regulator Co., G. M. 
The Fisher Governor Co. 
Foster Engineering Co. 
B Cochrane Corp. 
* (Formerly Harrison Safety 
Boiler Works) 
Jenkins Bros. 


Chapman 
Crane Co: 


Merrill Co.. The 


ment 
Schutte 
Yarrall-Waring 


Lunkenheiiner Co. 


oO. 
Burlington Brass Co. 


Valves, Hydraulic 
Valve Mfg. Co. 


Homestead Valve ite... Co. 
Kennedy Valve Mfg. 


Nat'l Valve & Mfg. Co. 
Piping & Equip- 


Co 
New Bedford Valve Mfg. Co. 


Penberthy Injector Co. 
Pittsburgh Piping 


Equip. 
Schutte & Koerting Co. 


Globe and Angle 
Soot Blower 


Hancock Inspirator Co. 
Homestead Valve Mfg. Co. 


Valve Mfg. Co. 
Lunkenheimer Co. 


Co. 


Koerting Co. 


Inc., 


Valves, Indicator Post 

Kennedy Valve dite. Co. 
Pratt & Cady C 
Valves, Intake 
Valve Mfg. Co. 
Pratt 


Valves, Metallic 
Robertson Co, John F. 


Valves, Non-Return ‘Sto 
Chapman Valve 
Davis Regulator Co., G. M. 
Foster Engineering Co. 
Jenkins Bros. 

Lagonda Mfg. Co. 
Lunkenheimer Co. 

Nelson Valve Co. 

Shutte & Koerting Co. 
Strong, Carlisle & Hammond 


Ine. 


& Cady Co., Inc. 


Mfg. Co. 


Co., The 


Valves, Pop Safety 
American Steam Gauge & 


Valve Mfg. Co. 


Crane Co. 
Kunkle Valve Co. 


Valves, Pump 

Chapman Vabve Mfg. Co. 
Garlock Packing Co. 
Goodyear Tire & Rubber Co. 
Hill Pump Valve Co. 
Bros 


. Y. Belting & Packing Co. 


Pratt & Cady Co.. Inc. 
Quaker City Rubber Co. 
Richardson-Phenix Co.. The 
United States Rubber Co. 


Valves, Radiator 
jllinois Engineering Co. 
Kennedy Valve Mfg. Co. 
Ohio B 
Webster & Co., Warren 
Valves, Radiator Regulating 
American Dist. 
Webster & Co., 
Valves, Reducing 

American Dist. Steam Co. 
Chaplin-Fulton Mfg. Co. 
Davis Regulator Co., G. M. 
Elliott Co. 

Fisher Governor Co., 
Foster 
Illinois Engineering Co. 
Mason Regulator Co. 
Ohio B 
Squires Co., C. E. 

Carlisle & Hammond 


Wateen & McDaniel Co. 


Valves, Regrinding 
Kelly & 
Lunkenheimer Co. 


rass Co. 


Steam Co. 
Warren 


3 3 The 
Engineering Co. 


rass Co. 


Jones 


Nelson Valve Co. 
Penberthby Injector Co. 
Powell Co., 


m. 
Richardson-Phenix Co. 
Valves Regulating 


Burlington Brass Co. 
Davis Regulator Co.. 


tors 
Foster Engineering Co. 


Illinois Engineering Co. 


Mason Regulating Co. 


Mason _ Mfg. Co. 
Ohio Brass Co. 


Squires Co., 


Valves, Relief 
American Dist. Steam Co. 


American Steam Gauge & 


Valve Mfg. Co. 
Ashton Valve Co. 
Crane Co. 


Davis Regulator Co.. G. M. 


Lunkenheimer Co. 
Nelson Valve Co. 
Schutte & Koerting Co. 


Valves, Safety 
American 
Valve Mfg 
Ashton Valve Co. 
Burlington Brass Co. 


bead a Steam Gage & Valve 


Foster Engineering Co. 
Jenkins Bros. 

Kunkle Valve Co. 
Lunkenheimer Co. 


Valves, Stop 

Burlington Co. 
Chapman Valve Mfg. Co. 
Crane Co. 

Jenkins Bros. 
Co. 

Merrill Co. 

Nelson Valve Co. 
Schutte & Koerting Co. 


Valves, Superheated Steam 
Burlington Brass Co. 
Chapman Valve Mfg. Co. 
Davis Regulating Co., 
Hancock Inspirator Co. 
Jenkins Bros. 

Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Merrill Co. 

Nelson Valve Co. 

Pratt & Cady Co., Inc. 
Richardson-Phenix Co. 
Schutte & Koerting Co. 


Valves, Thottie 


Golden-Anderson Valve Spe- 


cialty Co. 
Hancock Inspirator Co. 
Homestead. Valve Mfg. Co. 
Lunkenheimer Co, 


G. M. 
Defender Automatic Regula- 


—— Gauge & 


G. M. 
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Merrill Co. 
Nelson Valve Co. 
Richardson-Phenix Co. 
Schutte & Koerting Co. 
Valve Trim, Monel Metal 
The International Nickel Co. 
Valves, Trip Throttle 
Davis Regulator Co., G. M. : 
Valves, Vacuum 
Tiinois Engineering Co. 
Merrill Co. a 
Sarco Co., Ine. 
Webster & Co., Warren 
Ventilators 
Burt Mfg. Co. 
Clarage Fan Cqnipany, 
Coppus_ Engr uip. Co. 
Globe Ventilator 
Ohio Body & Blower Co. 
Sterling Blower Co. 
Vises 
Curtis & Curtis Co. 
Threading 
ac 

Williams & Co., J. H. 
Vises, Chain Pipe 
Williams & Co., J. H. 
Voltmeters 
Brown Instrument Co. 
Weston Electrical Inst. Co. } 
Washers, Fibre q 
Wilmington Specialty Co. 
Waste, Cotton and Wool 
Royal Mfg. Co. 
Waste Heat Boilers 
The Casey-Hedges Co. 
Water Columns 
Anderson Co., V. 
Golden-Anderson Vive Spe- 

cialty Co. 
The Paul B. Huyette Co. 
Lunkenheimer Co. 
National Tube Co. 
Reliance Gauge Column Co. 
Wright-Austin Co. 


Water Cooling Towers (Sev 
Cooling Towers) 
Water Purifying Apparatus 
Permutit Co. 
Water Supply System 
= Subterranean Pump 
Waterproofing 
Tohns-Manville 
Bird-Archer Co., The 
Apparatus 
. Ss. Cochrane Corp. 
Harrison Safety 
Boiler Works) 
International Filter Co. 
New York Continental 
Jewell Filtration Co. 
Permutit Co. 
Refinite Co. 
Equip. & Supply 
Webster & Co., Warren 
Water Tubes, Horizontal 
Casey-Hedges Co. 
Wattmeters 
Weston Electrical Inst. Co. 
Welding Carbons 
National Carbon Co. 
Welding Equipment 


Davidson Gas Burner & 
Co.. N. 
Metal & Thermit Corp. 


Well Drillers 
Water Subterranean Pump 


0. 

Whistles 

American. Steam Gauge & 
Valve Mfg. C 


oO. 
Steams Gage & Valve 


Co. 


Wire and Cable Insulation 
General Electric Co. 


Wire Cable 

American Mfg. Co. 
American Steel & Wire Co. 
Waterbury Co. 

Wire Cloth, Monel Metal 
The International Nickel Co. 
Wire, Monel Metal 

The International Nickel Co 
Wire Rope and Fittings 
American Steel & Wire Co. 


Wood, Asbestos 
Johns-Manville 


Wrenches 

Walworth Mfg. Co. 
Wrenches, Drop Forged 
Williams & C€o., J. H. 
Wrench Set 

Williams & *Co., J. H. 


Wrenches, Nut and Bolt 
Trimont Mfg. Co. 


Wrenches, 
Armstrong Mfg. Co. 
Curtis & Curtis Co. 
Moore Drop Forging Ca. 
Trimont Mfg. 
Williams & Co., H. 
Walworth 
Wrenches, Sec 
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is only the name of a product, but behind it 
lie the important elements of value which 
only years of experience car produce. 


KLEE 


oe <= S49 engine lathe, a milling machine and a planer. Its 
SS > capacity was one turbine a month. It has con- 

i -aa stantly increased in size and capacity and is now 
a modern, well-equipped plant with every means 
at its disposal to produce a superior product. Only 
15 turbines were built in its first year, but now at 
the end of 16 years there are more than 7500 


Back in 1903 The Terry factory contained an 


il 


Terrys in operation. 


<r : Such growth means merit of product; :nerit due to 
i = correct engineering principles embodied in high 


| 


a grade design and manufactured with extreme care. 
Such growth means a turbine fulfilling the aim of 
the men behind it, and giving the fullest measure 
: “< - = of service to the user. Such growth means a fac- 
tory behind the product which can well afford to 
maintain repair parts for immediate shipment. 
Such growth means security, that in the years to 
come there will still be an organization backing the 

product of today. 


The Terry Steam Turbine Co. 
Terry Square, Hartford, 


§ 

: 

| 
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| 

| 
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Pardel Corporation .............. 164 Ross Power Equipment Co. ....110-112 Toledo Pipe Threading Machine Co.. 93 
Partridge, Arthur S. .......... 158 Toomey, Inc., Frank...........0. -109 
Patterson-Kelley Co., The ........ 130 Ruggles-Klingermann Mfg. Co. ....153 Tracy Engineering Co. ............ 156 
Pioneer "Rubber 170 
Pittsburgh Piping & Equipment Co.. 95 S. C. Regulator Mfg. Co. .......... 40 -172 
Penberthy Injector Co. ............ 152 Saginaw Mig. Co. 88 erfe 0. 
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Steel Mill Packing Co............. 114 Watson & McDaniel Co. .......... 128 
Quaker City Rubber Co. .......... 181 Sterling Equipment & Supply Co...158 Webster Mfg. Co. ..........----5- 136 
Quigley Furnace Co. .............. 160 Stewart & Co., Paul............ 104-110 Western Machinery Co. ........... “a 
Stewart Elec. Co., John A......... 108 Westinghouse Elec, & Mfg. Co. .... 
Randle Machinery Co............. 102 Strong, Carlisle & Hammond Co... .125 Weston Electrical Inst. Co. ........ 118 
Reading Valves & Fittings Co... .86-87 Sullivan Machinery Company ...... g2 Wheeler Condenser & Engrg. Co.... 88 
Reliable Elec. Motor Co........... 111 Sundh Electric Co. .............. 177. Wheeler Mfg. Co., C. H. .......... 150 
Reliance Gauge Column Co........ 23 Whitlock Coil Pipe Co. ........... 130 
Republic Flow Meters Co. ........ ae. BS eee 150 Wickes Boiler Co., The ............ 164 
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TRANSMISSION ROPE 


LOOK AT THIS DRIVE 


You are constantly looking for ideas, suggestions that will enable you to get 
greater efficiency from your power-plant. 


If you can get more power, and cheaper—you want it. 
LOOK AT THIS DRIVE—It shows one sure way to reduce power-waste and 
increase power-efficiency. Use Rope Driving and American Transmission Rope. 


‘The practical engineers who installed this system chose American Transmis- 
sion Rope because they knew it would deliver the maximum 


Se of power at the minimum operating cost. You know what 
> this means to you in results. Why not look into this matter— 
today ? 


We Ship Without Delay—on Telegram if 
Necessary. 


For our “Blue Book of Rope Transmission” 
which contains. much valuable information 
about Rope-Driving and Power-Efficiency, 
Address Dept. O. 


American Manufacturing Co. 


Mill and Sales Office: Noble and West Streets, 


Brooklyn, New York City 
Western Braneh, St. Touis Cordage Mills, St. Louis, Mo. 
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—he pins the 


“Blue Ribbon” 


on TEXACO URSA OIL 


ARIZONA GAS & ELECTRIC 
COMPANY 


Read his letter:- Nogales, Ariz. 


April 9th, 1920 


Messrs. Frazier Bros., Agents, 
The Texas Company, 
Nogales, Ariz. 


Gentlemen—In Re: Texaco Ursa Oil 


We have just given Texaco Ursa Oil a test that 
has convinced us as to its merits, and we'll hand 
the “blue ribbon” to URSA. 


Owing to an accident, we had to depend entirely 
on one 500 HP. Diesel Engine, and we could not 


All afford to shut down for a minute. A hot piston or 

: valve trouble would mean disaster. For lubrica- 

TEXACO LUBRICANTS tion, we used Texaco Ursa Oil exclusively, and 
are of highest quality that engine ran sixty days and nights without a 


stop, carrying practically full load or overload all 

the time. When stopped, examination showed pis- 

: pressor and valves practically free from carbon. 

TEXACO LUBRICANT In fact, after a few Mc to take up some bearings, 
it was ready for another sixty day trip. 

We had hesitated about using Texaco Ursa Oil 
because it cost more per gallon, but the cost of 
lubrication is really less, because less quantity is 
required, and there is the absence of carbon, and 
“we'll say” that means something. 


For Every Purpose 


Yours very truly, 
ARIZONA GAS & ELECTRIC CO. 
(Signed) H. W. Hamblin, Genl. Engr. 


THE TEXAS COMPANY £ 
Dept. P4, Battery Pl., New York City 

NEW YORK CHICAGO HOUSTON 

OFFICES IN PRINCIPAL CITIES 


co 


~ 


Do you receive “LUBRICATION,” our monthly magazine, which we 
send free to Engineers, Executives, and Oil Buyers? Write for it today. 
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Buffalo Steam Pump Co........... 168 
Builders Iron Foundry............ 154 
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Burt Mfg. 60 
Busch-Sulzer Bros. Diesel Engine 
Coldwell Co., W. 150 
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